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Abstract
The MacAndrew Alcoholism Scale (MAC scale) has been found 
generally to differentiate alcoholics from control subjects. 
Some researchers have proposed it measures a general 
tendency to abuse drugs as well. The MAC scale's construct 
has been purported to tap unstable psychopathy at its high 
end and neuroticism at its low. The present study attempted 
to establish whether the MAC scale alone, the standard MMPI 
scales alone, or the MAC scale plus the standard MMPI scales 
and/or other MMPI research and Wiggins content scales 
provide the most effective differentiation of alcoholics and 
drug abusers from medical controls in a VA inpatient 
setting. The MAC scale was the single best predictor of 
group placement, although the highe.st rate of classification 
occurred when the MAC scale, 4/Pd. 1/Hs. and age were used 
together. The present study also contrasted alcoholics and 
drug abusers placed into groups on the basis of extreme MAC 
scale scores. It was hypothesized that substance abusers 
with low MAC scale scores (LMs) would exhibit neurotic MMPI 
profiles and the high MAC scale scorers (HMs) would present 
psychopathic profiles. This second set of hypotheses were 
partly supported. The HMs were significantly more 
impulsive, hostile, sensation-seeking, and angry. The LMs 
shared psychopathic features with the HMs and neurotic 
features with the medical controls. All three groups 
reported elevated levels of somatic complaints and
xi
Abstract (continued) 
dysphoria. The HMs and medical controls were similar on 
somatic preoccupation, unusual thinking, and religiosity.
Two models were used to explain the findings. The first was 
Eysenck's three-way theoretical structure of personality 
which differentiated the three groups. The second was a 
two-way model which posits negatively correlated continua of 
psychopathy and neuroticism on which LMs and IIMs are placed. 
The current data attest to the robustness of the MAC scale's 
construct in that established relations with MMPI variables 
using alcoholic subjects have been extended to drug abusers.
Alcohol and Drug Abuse Subtypes: 
Differentiation Using the MacAndrew Scale
Over the past three decades, researchers have attempted 
to devise methods by which alcoholics or alcohol abusers 
could be identified and differentiated reliably from persons 
who do not abuse alcohol. The search for psychological 
characteristics or biological factors unique among alcohol 
dependent individuals is not of recent origin but has gained 
impetus with increased focus on possibly inherited 
biological and psychological markers for alcohol abuse 
disorders. There is now considerable evidence accumulating 
that alcoholism may be associated with an inherited 
predisposition, and researchers have identified population 
subsamples that are considered at risk for developing the 
disorder (Alterraan & Tarter, 1983; Goodwin, 1985; 
Hesselbrock, Hesselbrock, & Stabenau, 1985; Schuckit, 1980), 
Although much of this research has been designed to discover 
biochemical markers of alcohol dependence, psychosocial 
researchers have used self-report instruments to explore 
characteristics which may typify only alcohol abusers or 
persons at risk for alcohol-related problems.
Self-report efforts to label and classify individuals 
with reference to their alcohol use and related family 
history may be characterized by direct and indirect 
strategies of information collection (Correa & Sutker, in 
press; Miller, 1976). In direct fashion, some instruments
1
are composed of questions which openly address alcohol use 
behaviors such as drinking quantity, frequency, motives, 
settings, and companions as well as the range of 
psychological, social, and biological consequences of 
abusive drinking. Variants of the direct questionning 
approach have been developed reflecting either the view that 
alcoholism is a disease phenomenon or the assumption that 
the etiology of alcohol abuse is best characterized 
multidimensionally. In both cases, direct strategies 
involve asking subjects pointed questions about alcohol use 
that are characterized by high face validity. (See Appendix 
A for a review of direct approach substance abuse measure; 
Appendices B, C, and D for reviews of indirect appoach self- 
report, behavioral, and physiological measures, 
respectively. )
The direct method may lead to distorted or incorrect 
data on the basis of response biases, faulty memory or 
recording, or confusion over the use of multiple drugs 
(Correa & Sutker, 1983; Vatson, Tilleskjor, Hoodecheck- 
Schow, Pucel, & Jacobs, 1984). To circumvent these 
problems, the indirect method uses items that are not 
obviously concerned with alcohol use but which comprise 
scales or response patterns that have been shown 
statistically to differentiate alcoholics from other groups. 
An underlying assumption of the indirect method is that 
alcoholics reliably differ from others on personal traits.
In addition to identifying alcoholics in nonobstrusive
manner, the indirect method seeks to assess these personal 
traits which make alcoholics unique and which may explain 
antecedent and problematic behaviors for the alcoholic.
In applied settings, a reliable and valid indirect 
substance abuse scale would have several uses.
Prospectively, if characteristics of persons at risk for 
alcoholism or substance abuse can be established early in 
life, that is, before onset of substance abuse behaviors, 
then perhaps preventive steps can be taken to minimize such 
behaviors or their consequences (Brink, 1977; Hoffmann, 
Loper, & Karameier, 1974; Maxwell, 1960; Wisniewski,
Glenwick, & Graham, 1985). Further, medical and mental 
health workers would be assisted if general screening 
instruments reliably identified those who may be abusing 
substances yet deny such behaviors (Skinner, Holt, & Israel, 
1981). Most of these indirect scales have been derived from 
the Minnesota Multiphasic Personality Inventory (MMPI), 
typically by selecting items that differentiate groups of 
alcoholics from various nonalcoholic control groups. As 
will be seen, the MacAndrew Alcoholism Scale (MAC scale; 
MacAndrew, 1965) has received the most research and appears 
to be the most promising to predict alcoholic 
characteristics (Apfeldorf, 1978; Butcher & Owens, 1978; 
Miller, 1976).
MacAndrew and Other Indirect Alcoholism Scales The first of
the MMPI special alcoholism scales was the Holmes scale (Am;
Holmes, 1951, cited in Button, 1956). This effort was an 
125-item instrument devised by comparing alcoholic and 
nonalcoholic clients of a university vocational guidance 
center matched for intelligence and age. Two other early 
MMPI alcoholic subscales, the Hampton scale (AJL; 1953) and 
the Hoyt-Sedlacek scale (A_h; 1958) were developed to 
distinguish inpatient alcoholics from the MMPI normative 
sample. MacAndrew and Geertsma (1964) reviewed the 
literature on these scales and evaluated them empirically 
with a study of their own. They found small but 
statistically significant differences that they described as 
having "meager discriminate capacity" when used to 
distinguish male alcoholic outpatients from male psychiatric 
outpatients. Most of the discriminate ability was 
associated with two of the seven items that the three scales 
had in common. These two items, Nos. 215 and 460, 
specifically mention alcohol use. MacAndrew and Geertsma 
(1964) concluded that the three scales tapped general 
psychological maladjustment and were ineffective in 
characterizing alcoholics or explaining the construct of 
alcohol ism.
Comparing the Holmes and Hoyt-Sedlacek scales, Korman 
(1960) found them to be weakly related and reflecting 
different constructs. The Holmes scale was shown to be 
significantly correlated with self-reported cravings for 
alcohol, increased psychological maladjustment, and rapidity 
of onset of behaviors consistent with severe alcohol abuse.
The Hoyt-Sedlacek scale was said to correlate with less 
acute psychopathology and with heavy drinking but not with 
strong cravings for alcohol consumption. Rotman and Vestre
(1964) reported no significant differences between the means 
of inpatient male alcoholics and nonalcoholic psychiatric 
inpatients on the Hampton, Holmes, and Hoyt-Sedlacek scales. 
Their results, however, were influenced by varying the 
criteria for group classification and as such cannot be 
considered to be reliable. These investigators concluded 
that the Hampton scale tapped general psychopathology and 
that these three scales were not able to reliably 
discriminate alcoholics from nonalcoholics. Ballard (1959) 
found no discriminate ability with the Hampton scale with 
samples of alcoholic and nonalcoholic men. Rich and Davis 
(1969) also found that the Hampton scale and the Hoyt- 
Sedlacek scale did not discriminate’ alcoholics from 
nonalcoholics. The Holmes scale and a composite scale of 
items common to two of the three scales (ARev) did show 
discriminate ability of 75% and 80%, respectively. Uecker, 
Kish, and Ball (1969) reported that the Hampton scale did 
not differentiate inpatient alcoholic men from male 
psychiatric inpatients and the Uecker et al. (1969) finding 
was replicated by Rosenberg (1972) who also established a 
strong correlation between the Hampton scale and Welsh's ,A 
factor (Welsh, 1956). However, Rosenberg (1972) reported a 
negative correlation between the Hoyt-Sedlacek scale and
Factor and no correlation between Factor and the Holmes 
scale, thus failing to support the contention of MacAndrew 
and Geertsma (1964) that those scales tapped general 
psychological maladjustment. Also contradictory to 
MacAndrew and Geertsma's view is the work by Finney, Smith, 
Skeeters, and Auvenshine (1971) who showed that only the 
Hampton scale loaded on a factor representing maladjustment. 
The Hoyt-Sedlacek scale showed strong negative loading on 
that factor and the Holmes scale loaded near zero. Later 
work with the Holmes scale found that it discriminated 
alcoholic inpatients from college students and that it 
correlated moderately but significantly with self-reports of 
alcohol use (Hays « Stacy, 1983).
MacAndrew (1965) compared the MMPI responses of 200 
male outpatient alcoholics to those of 200 male nonalcoholic 
psychiatric outpatients of unspecified types. By selecting 
those items which differentiated the two groups at the level 
of ji < .01 using chi-square analyses, he derived a 51-item 
scale which correctly differentiated 84% of the subjects as 
alcoholic. To minimize response bias, the two items which 
contained alcohol content and also showed the highest 
discriminative power were eliminated. The remaining 49 
items correctly identified 81.75% of the men as alcoholics, 
with 8.75% misclassified as false negatives (FN) and 9.5% as 
false positives (FP). The small shrinkage led MacAndrew
(1965) to recommend use of the 49-item scale, a practice 
most researchers follow.
MacAndrew (1965) then used similar groups of 100 
subjects each to cross-validate his findings. His scale 
correctly categorized 81.5% of the alcoholics and 
misclassified only 8.5% of the alcoholics as FNs and 10.0% 
of the control subjects as FPs, achieving classification 
rates almost identical to those in his original study. 
MacAndrew then divided the 49-item scale into two 
components: one consisting of the three items with the 
highest discriminant ability to correctly classify 
alcoholics, the second containing the remaining 46 items. 
Multiple regression procedures failed to classify 
significantly higher numbers of alcoholics than the original 
49-item MAC scale. He also derived two additional scales, 
the first composed of those 24 items which discriminated the 
samples at £ < .001 or.less and the second composed of those 
47 items which discriminated between the samples at j) < .05 
to j) < .01, Neither of these two scales showed the 
discriminant power of the 49-item scale.
Discriminant Validity With Alcoholics Studies which tested 
the validity of the 49-item MAC scale generally have yielded 
support for its utility in distinguishing groups of 
alcoholic subjects from groups of nonalcoholic subjects 
(particularly with psychiatric control goups), although some 
exceptions have been noted. Hereafter, MacAndrew’s scale 
will be referred to as the MAC scale as per his instructions 
(1979b). Whisler and Cantor (1966) interpreted their data
as supporting the validity of the MAC scale even though only 
55% of the alcoholic male VA domiciliary residents were 
correctly identified and 37% of the peer group control 
subjects were misclassified as alcoholic. Rhodes (1969) 
replicated MacAndrew's (1965) study using outpatient groups 
and found overall correct classification of 76%. Rich and 
Davis (1969) showed that the MAC scale significantly 
discriminated male inpatient alcoholics from nonalcoholic 
samples of psychiatric inpatients, hospital job applicants, 
and college volunteers. Uecker (1970) obtained correct 
classification rates of 84.7% for inpatient alcoholics, but 
in this analysis 60.7% of the psychiatric inpatient control 
subjects were misclassified as alcoholics.
Williams, McCourt, and Schneider (1971) supported MAC 
scale validity with evidence that inpatient groups of 
alcoholics, heavy-drinking psychiatric patients, and 
nonalcohol-abusing psychiatric patients produced 
significantly different MAC scale scores in descending 
order. Vega (1971) compared MMPI alcoholism scales using 
two inpatient alcoholic groups, inpatient psychiatric 
patients, and nonpsychiatric inpatient controls. The MAC 
scale correctly distinguished 71% of the patients, a 
significant percentage, but less than those obtained for the 
Hampton and the Holmes scales with 76% and 74%, 
respectively. The Hoyt-Sedlacek scale could not distinguish 
the groups. In the Vega (1971) study the MAC scale 
significantly discriminated alcoholic subjects from the
psychiatric subjects but not from the normal controls. The 
MAC scale did, however, detect all nine alcohol-abusing 
psychiatric control inpatients. Huber and Danahy (1975) 
used a cut-off score of 25 on the MAC scale which correctly 
identified 38 out of 40 male inpatient alcoholics. Rohan 
(1972) and Rohan, Tatro, and Rotman (1969) used a cut-off 
score of 24 which resulted in correct identification of 85% 
and 86.2% respectively of their patients in a VA inpatient 
alcoholism treatment center.
MacAndrew (1979b) administered the entire MMPI and then 
the MAC scale alone several weeks later to three groups, VA 
inpatient alcoholics, men remanded to a drunken driving 
course, and college students. He correctly identified 89% 
of the VA inpatient alcoholics when the entire MMPI was 
administered and 87% when just the MAC scale was used. 
MacAndrew reported the mean MAC scale scores but not the the 
percentages of correct placement for the other groups. The 
men remanded to a drunken driving program obtained mean MAC 
scale scores of 25.86 (entire MMPI) and 24.84 (MAC scale 
alone) which would place most of the drivers above the cut­
off score of 24. Additionally, most of the nonalcoholic 
college student control sample scored below the cut-off with 
means of 20.22 and 19.78 for the entire MMPI and MAC scale 
only administrations, respectively.
Pfost, Kunce, and Stevens (1983) correctly classified 
81.6% of a group of male inpatient alcoholics using a cut-
off score of 24. Thornton, Gellens, Alterman, and Gotthell 
(1979) obtained a mean MAC scale score of 30.2 with a male 
VA inpatient alcoholism treatment population. Apfeldorf and 
Hunley (1981) contrasted VA alcoholics, psychiatric 
patients, and normal controls by subdividing each of the 
three groups further into those who were then currently 
abusing alcohol and those patients who were .not. Criteria 
for current alcohol abuse were defined as domiciliary 
records of alcohol-related offenses such as intoxification 
or bringing alcohol on the VA domiciliary grounds. The 
alcoholic, normal, and psychiatric patient groups were 
significantly different from each other on the MAC scale 
with the psychiatric patients scoring lowest. The drinking 
too much/not drinking too much dichotomy for each group did 
not produce significantly different MAC scale scores, 
providing evidence that the MAC scale measures a stable 
construct but not consequences of heavy drinking.
Apfeldorf, Hunley, and Thomas (1985), with the same subject 
samples as Apfeldorf and Hunley (1981), reported the MAC 
scale did not correlate with MMPI profile clusters and that 
said clusters did not discriminate alcoholics from 
nonalcoholics.
Several studies have found the MAC scale less able to 
differentiate substance abusers from nonabusers. Schwartz 
and Graham (1979) found no differences in MAC scale scores 
between their alcoholic and psychiatric groups, a finding 
which they attributed to undetected alcohol or drug abuse in
their control subjects. Another plausible expanation for 
their negative results is that their psychiatric control 
group contained many men with character disorders, many of 
those with "acting out propensities", a group which the MAC 
scale has difficulty in discriminating from alcoholics 
(Zager & Megargee, 1981). Zager and Megargee (1981) 
presented evidence that the MAC scale did not distinguish 
between nonsubstance abusing and substance abusing inmates 
in a federal penal institution. Holmes, Dungan, and 
McLaughlin (1982) reported that the MAC scale with a cut-off 
score of 24 correctly discriminated 84 out of 120 male 
alcoholic inpatients but it incorrectly identified 32 of 60 
psychiatric inpatients as alcoholic.
MAC Relative to Other Scales Rich and Davis (1969) found 
that the MAC scale correctly classified alcoholic from 
nonalcoholic men and women in proportions equal to or 
greater than other MMPI-derived scales. Vega (1971) also 
compared the MAC scale to earlier scales and found that the 
MAC scale was at least equal to the others in classifying 
alcoholics and was superior in identifying alcohol abusing 
psychiatric patients. Using stepwise multiple regression 
analysis, Rosenberg (1972) found that the MAC, Holmes, and 
Hoyt-Sedlacek scales, significantly discriminated VA 
inpatient alcoholics from inpatient psychiatric patients.
His own composite scale (ROS). made of those items common to 
at least two of the three MMPI-based scales discriminated
more accurately than any single scale used. Huber and 
Danahy (1975) compared the efficacy of the MAC scale and the 
MMPI-derived alcoholism scale by Overall and Patrick (1972) 
in an attempt to predict premature termination from a 90 day 
inpatient treatment program. Neither scale was able to 
predict successful completion. Further, as the Overall 
scale showed a significant decrease at the end of treatment 
relative to the initial assessment, it may measure negative 
affect associated with the consequences of alcoholism rather 
than alcoholism itself.
Atsaides, Neuringer, and Davis (1977) presented the 
Institutionalized Chronic Alcoholism Scale (ICAS) by pooling 
those items which discriminated inpatient, chronic 
alcoholics without neuroticism (method of determining the 
lack of neuroticism unspecified) and inpatient neurotics.
The MAC scale cut-off score of 28, an atypical cut-off 
score chosen for no stated reason, correctly classified 
65.7% of the alcoholics and 68.5% of the neurotics, as 
compared to of 85.7% and 84.2%, respectively, for the ICAS. 
Rhodes and Chang (1978) attempted to cross-validate the ICAS 
using inpatient alcoholics, heroin addicts, and neurotics. 
When the usual MAC scale cut-off score of 24 was used, the 
MAC scale correctly identified 80.8% of the subjects, higher 
percentages than the ICAS (77.6%) and the scales by Holmes 
(78.4%) and Hoyt-Sedlacek (68.8%).
Zager and Megargee (1981) compared the classification 
effficacy of several MMPI-based alcohol and drug abuse
scales In a prison setting. In their study the ICAS was the 
most effective alcohol scale and the Panton and Brisson Drug 
Abuse Scale (1971) was the most effective drug abuse scale; 
however, all the scales used demonstrated difficulty 
distinguishing alcoholics from drug abusers in the penal 
population sampled.
In an inpatient setting, Conley and Kammeier (1980) 
found that the MAC scale and two composite scales, the 
Finney et al scale and the Rosenberg scale, correctly 
discriminated 65.7%, 67.8%, and 70.5% of alcoholics and 
67.7%, 64.8%, and 64.8% of psychiatric patients. Seven 
items from the MMPI which deal directly with alcohol abuse 
behaviors and consequences correctly placed 78.0% and 82.8% 
of the alcoholics and psychiatric patients; however, the 
authors admitted that using items of such high face validity 
was tantamount to asking the subjects directly if they 
abused alcohol. The authors expressed the fear that direct 
questions could lead to denial of alcohol abuse if a patient 
chose to hide such behaviors.
Bruder (1982) developed the Drug and Alcohol Abuse 
Predictor (DAAP) by combining two scales of anomie or 
alienation, the Srole scale (1956) and the McCloskey and 
Schaar scale (1965), and a scale of tolerance for authority, 
the California F-Scale Form 45 (Adorno, Frankel-Brunwick, 
Levinson, and Sanford, 1950) to the MAC scale. The MAC 
scale alone placed 80% of the alcoholics but misplaced 70%
of the psychiatric control subjects. The DAAP correctly 
classified 58% of the control subjects and 60% of the 
alcoholics. After revision, the scale (D-DAAP) and the MAC 
scale both correctly placed 73% of the alcoholics. However, 
the false positive rate for the MAC was-much higher than for 
the D-DAAP. No further work with the D-DAAP has been 
located. Gingras and Kahn (1985) used rationally selected 
items said to reflecting McClelland's (1977) power 
motivation theory of alcoholism. These items were added to 
items from the Personal Reaction Inventory (Kalin, in 
McClelland et al., 1972, p. 215), Machiavellian IV Scale 
(Christie & Geis, 1970), and California F-Scale (Adorno et 
al,, 1950) which significantly identified alcoholics. The 
MAC scale and the new composite scale (G-KIPP) both 
differentiated 80% of alcoholics from nonalcoholics but the 
former had a higher rate of false positives.
Clopton, Weiner, and Davis (1980) compared the 
discriminant power of the MAC scale to that of the 13 
standard MMPI scores in stepwise multi pie regression with 
contrasting groups of alcoholic and nonalcoholic psychiatric 
inpatients. In the origninal comparison, the MMPI correctly 
identified 91% of the alcoholics .and 75% of the controls; 
the MAC scale, with 27 as the most accurate cut-off score, 
correctly identified 77% of the alcoholics and 59% of the 
psychiatric patients. However, on cross-validation the MAC 
scale proved superior with correct classification of 82% of 
the alcoholics and 50% of the nonalcoholic controls. The
discriminant ability of the MMPI as used in this study fell 
to 46% and 54% correct classification of the alcoholics and 
controls, respectively. Clopton et al. (1980) pointed out 
the need to cross-validate whenever discriminant analysis is 
performed. They used as an example a prior study (Clopton & 
Klein, 1978) which indicated that the MMPI was superior to 
the MAC scale, a finding which Clopton et al. (1980) 
admitted may not have held up under the scrutiny of cross- 
validation.
Snyder, Kline, and Podany (1985) compared nine MMPI-
»
derived substance abuse scales among black and white, male 
and female inpatient alcoholics. All four groups had 
significant proportions of members correctly identified by 
the MAC scale. The Hampton and ICAS scales had the best 
correlations with alcohol use and negative sequelae, a 
result the authors believed indicated the superiority of 
those scales over the MAC and other scales. However, a more 
justified hypothesis is that the Hampton and ICAS scales 
simply were reflecting the psychological distress, alcohol 
use, and consequences that are only short term rather than 
stable characteristics of alcoholics or alcoholism. After 
all, the Hampton consistently has loaded on factors of 
psychological distress and the ICAS was established using 
subjects exhibiting acute neurotic symptomology.
Three studies have compared the MAC scale and a direct- 
type alcoholism scale. Lanyon et al. (1972) reported that
scores on the Alcadd Test (Manson, 1949) significantly 
decreased following inpatient treatment of alcoholism but 
that MAC scale scores did not. Lanyon et al. hypothesized 
that the Alcadd Test was more sensitive to drinking 
behaviors because of its direct-type questions. However, 
another possibility is that the Alcadd Test taps the 
psychological distress manifest when the patients were first 
admitted and which abates over time (Miller, 1976). In the 
second, Friedrich and Loftsgard (1979) concluded that the 
MAST (Selzer, 1971) more reliably classified alcoholics who 
readily admitted to alcohol abuse and the MAC scale was more 
accurate when the patient was in the "advanced stages of 
alcoholism", e.g., likely to have been arrested for alcohol 
offenses, to have used other drugs, and to be unemployed. 
That is, the MAST works better when the alcohol abuser 
chooses to disclose; otherwise, the MAC scale is more 
sensitive.
Hesselbrock, Babor, Hesselbrock, Meyer, and Workman
(1983) provided evidence that the MAC scale was 
significantly related to substance abuse measured at 30 days 
and six months prior to treatment. However, the MAST was 
more highly correlated with amount consumed and alcohol 
behaviors, a finding which the authors explained as 
reflecting the effects of the MAST questions that were 
similar to those which quantified the use of alcohol. The 
MAC scale, as an indirect measure, uses items not openly 
related to alcohol abuse. As will be seen, the MAC scale is
a highly reliable instrument which correlates with 
characteristics of alcoholism. Such a scale should not 
predict the amount of alcohol a person consumes at any given 
time in his or her life, given the variation of drinking 
between alcoholics and within the lives of individual 
alcoholics. As such, the Hesselbrock et al. study should be 
viewed as measuring the relation of the MAST and the other 
direct type measures to current drinking behavior, a 
variable which the MAC scale was not intended to predict. 
Appeldorf and Hunley (1981) established that the MAC scale 
does not reflect current or recent drinking problems but 
rather the propensity toward abusive drinking.
Nonconforming Behaviors and Other Substance Abuse 
When researchers began incorporating samples of subjects 
characterized by drug abuse/dependence or behavioral 
nonconformity, scores on the MAC scale were less 
statistically discriminating. (Drug use is defined in this 
paper as the nonprescribed abusive consumption of 
pharmaceutical (or similar) chemicals other than alcohol; 
substance abuse is defined as the larger set which includes 
both alcohol and drug use.) Kranitz (1972) posited that the 
MAC scale measures a "general addictive propensity", because 
MAC scale scores did not discriminate samples of VA 
inpatient alcoholics from VA inpatient drug addicts or from 
MacAndrew's (1965) sample of outpatient alcoholics.
However, MAC scale scores differentiated these three groups
from a VA inpatient psychiatric sample and MacAndrew's 
original control group of outpatient psychiatric patients.
De Groot and Adamson (1973) observed MAC scale limitations 
in distinguishing psychiatric inpatients with underlying 
character disorders from inpatient alcoholics undergoing 
detoxification. They suggested that the sensitivity of MAC 
scores was reduced among subjects with "acting out 
personalities", possibly because of characteristics held in 
common between alcoholics and character disordered 
psychiatric patients.
Apfeldorf and Hunley (1975) found that older residents 
in a VA domiciliary who were identified as alcoholics had 
MAC scale scores which resembled those of other residents 
who were not identified as alcoholic but who did exhibit 
alcohol related behavior problems, such as intoxification or 
bringing alcohol onto the domiciliary grounds. Further, 
both groups produced MAC scale scores that were 
significantly higher than those of their nonalcoholic peers. 
However, many of those not identified as alcoholic but had a 
record of alcohol-related behavior problems may have been 
alcoholic. The only criteria for labeling a patient as 
alcoholic was a reference to such treatment or abuse in the 
medical chart; hence, a high rate of false positives is 
possible. Ruff, Ayers, and Templer (1975) presented data 
showing that MAC scale scores for alcoholics and psychiatric 
patients with criminal records were not statistically 
different. They thus concluded that the MAC scale "is not a
useful measure of alcoholism". As Clopton (1978) stated, 
Ruff et al. (1975) should have contrasted alcoholic against 
nonalcoholic criminals and alcoholic against nonalcoholic 
psychiatric patients.
Failure to obtain statistically different MAC scale 
scores between alcoholic and drug dependent groups were 
reported by Burke and Marcus, (1977), Lachar, Berman, 
Grisell, and Schoof (1976), and Rhodes and Chang (1978). 
Sutker, Archer, Brantley, and Kilpatrick (1979) found that 
alcoholics, compared to drug addicts, had higher MAC scale 
scores but the difference was eliminated when the variable 
of age was partialled out. Looking at younger samples, 
Rathus, Fox, and Ortins (1980) demonstrated that MAC scale 
short-form scores were related to adolescent alcohol and 
drug abuse and to substance abuse-related crimes and 
activities. Using samples of psychiatric patients, drug 
addicts, and medical patients, Burke (1983) correctly 
classified 79% of the drug addicts with the MAC scale but 
only 42% of the same group with the Cavior Heroin Addiction 
Scale (Cavior, Kurtzberg, and Lipton, 1967).
Zager and Megargee (1981) tested the relative efficacy 
of seven MMPI-derived substance abuse scales among black and 
white incarcerated men in their late teens and early 20's 
who were classified into five groups corresponding to the 
subject's responses to direct questioning of their substance 
abuse: no significant abuse, moderate alcohol use, heavy
alcohol use, moderate drug use, and severe drug use. All 
groups had MAC scale scores above the cut-off and MAC scale 
scores had no discriminant value with that black population 
and little with the white, providing support to the idea 
that the MAC scale measures an acting-out propensity or 
impulsivity which may dispose one substance abuse.
Helfrich, Crawley, Atkinson, and Post (1982), while not 
citing rates of correct identification, reported that the 
mean MAC scale score for 76 cocaine abusers was 25.
Craig (1983) obtained mean MAC scale scores of 25.13 
during detoxification from opiate addiction and 29.44 
following detox. Again, no classification rates based on 
the MAC scale were reported, but most scores fell above the 
cut-off score of 24. Craig (1984) reported that drug 
addicts with concurrent alcohol problems had MAC scale 
scores significantly higher than those without alcohol 
problems; additionally, opiate addicts had MAC scale scores 
higher than nonaddicted polydrug abusers. Craig concluded 
the MAC scale was "particularly robust" in tapping generic 
substance abuse in that increased substance dependence was 
associated with significantly higher MAC scale scores. As 
Craig (1984a) stated, lack of significant differences on MAC 
scale scores between alcoholics and drug abusers may be 
viewed as lack of validity if one seeks a scale that would 
discriminate alcoholics from all other groups. However, if 
one thinks of the MAC scale as a general addiction measure, 
then such similarities between groups is expected and
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desired.
Arguably, if the MAC scale taps a "general addictive 
propensity", then individuals who partake excessively of 
substances or activities said to be addicting other than 
alcohol or drugs, e.g., tobacco, food, gambling, expected to 
produce high scores on the MAC scale. Graham (in a personal 
communication to Leon, Kolotkin, and Korgeski, 1979a) 
reported that pathological gamblers had mean MAC scale 
scores of 27.56, similar to his comparison group of 
alcoholics who had a mean of 28.06. Leon et al. (1979a,b) 
found that massively obese women waiting intestinal bypass 
surgery produced MAC scale scores within the significant or 
alcoholic range; however, that finding did not hold for 
moderately overweight women or those with anorexia. Willis, 
Wehler, and Rush (1979) presented data that male alcoholic 
smokers had higher MAC scale scores than nonsmoking 
alcoholic inpatients. Thus, the construct of the MAC scale 
as a general addiction measure has positive yet still 
tentative evidence. No studies have been located which 
compared "normal" subjects who smoke against such subjects 
who do not smoke.
MAC Scale and Ethnicity Several investigators have 
explored the influence of ethnicity on MAC scale scores and 
the MAC scale's ability to identify alcohol and other 
substance abusers among various target subject samples. 
Uecker, Boutilier, and Richardson (1980) found no
significant differences between the MAC scale scores of 40 
white inpatient alcoholics and 40 American Indian inpatient 
alcoholics. MacAndrew (1981) suggests that the Lachar et 
al. (1976) study yields evidence that the MAC scale is not 
affected by race because a predominantly white polydrug 
abusing group was not significantly different from a 
predominantly black heroin addict group on the basis of I !AC 
scale scores.
Lachar, Schoof, Keegan, and Gdowski (1978) found no 
differences of MAC scale scores between whites and blacks in 
their study of alcoholics, opiate addicts and polydrug 
abusers. The work of Lachar (Lachar et al., 1976; Lachar et 
al., 1978) in which all subject groups had mean MAC scale 
scores above the cut-off of 24 also may be said to indicate 
that the MAC scale is a general addiction measure. Zager 
and Megargee (1981) reported no significant mean MAC scale 
differences between samples of black and white incarcerated 
young men with varying levels of drug or alcohol abuse. 
Walters, Greene, Jeffrey, Kruzich, and Haskin (1983), using 
psychiatric inpatient active-duty military samples, found 
that similar MAC scale scores correctly identified 
statistically significant proportions of both white and 
black alcoholic inpatients. However, because many of the. 
black nonalcoholic psychiatric subjects were misclassified 
as alcoholic, the authors advised caution when using the MAC 
scale with blacks in active-duty settings.
Age Effects Another demographic variable that has been
examined by researchers with mixed results is age.
MacAndrew (1965) obtained correlations of -.023 and 
-.010 between the MAC scale and age of the alcoholic and 
nonalcoholic groups used in his cross-validation procedure. 
Friedrich and Loftsgard (1978) reported a statistically 
significant correlation between MAC scale scores and age of 
a sample of men and women alcohol abusers (.2509) meaning 
that older alcohol abusers tended to score higher on the MAC 
scale. However, Lachar et al. (1978) presented evidence 
that older substance abusers (over 29 years of age) tended 
to score significantly lower on the MAC scale than younger 
subjects. Although Apfeldorf and Hunley (1981) did not
i
report means, they did state they found no relationship 
between age and MAC scale scores.
Walters et al. (1983) found no relationship between age 
and MAC scale for the white and black samples described 
above, when pooled or for the white sample, but found a 
correlation of -.32, £ < .05 for the black patients taken 
separately. Analysis of covariance for age did not produce 
different results than the original data analysis in which 
black nonalcoholic psychiatric patients tended to be 
misclassified as alcoholic. Faulstich, Carey, DeLatte, and 
DeLatte (1985) reported that samples of alcoholic men of 
different ages did not significantly differ on the MAC 
scale. Further, the mean MAC scale raw scores of all groups 
was above 26.
MAC Scale With Women Applications of the MAC scale to 
women alcoholics or drug abusers have been few. For the 
most part, however, studies show that the MAC scale reliably 
classifies women as substance abusers at rates at least 
equal to those for men. Rich and Davis (1969) -found that 
the MAC scale discriminated female alcoholics from female 
normal controls and female psychiatric controls at rates 
slightly higher than those obtained for men. Friedrich and 
Loftsgard (1978a) reported no significant sex effects on MAC 
scale scores with adult alcohol abusers referred for alcohol 
education classes and Lachar, Schoof, Keegan, and Gdowski 
(1978) found no sex differences of MAC scale scores in their 
study of substance abusers.
Schwartz and Graham (1979), with a MAC scale cut-off 
score of 28, were able to differentiate female alcoholics 
from normal and antisocial psychiatric female controls (who 
did not differ from each other); the MAC scale did not 
differentiate similar male groups from each other.
Hatsukami, Owen, Pyle, and Mitchell (1982) obtained 
significantly different mean MAC scale scores from female 
substance abusers (25.7) and female bulimics (18.4) although 
both groups shared a "248" MMPI codetype profile. Although 
they did not report rates of correct classification, Sher 
and McCrady (1984) obtained mean MAC scale scores of 25 for 
women alcoholics.
Wisniewski, Glenwick, and Graham (1985) differentiated 
adolescent female substance abusers from nonabusers on the
basis of the MAC scale; in fact, the MAC scale was the best 
single predictor compared to sociodemographic variables, 
including age, academic level and achievement, disciplinary 
problems, and family background. Regarding construct 
validity of the MAC scale, Svanum and Hoffman (1982) found 
factor structures of the MAC scale for female alcoholics 
that were similar to those for male alcoholics. Hesselbrock 
et al. (1983) found significant relationships between the 
MAC scale and somatic symptoms of alcohol use in women.
Navarro (1979), however, found the the MAC and Holmes 
scales did not differentiate female AA members, psychiartic 
inpatients, and women of a general population. Mean scores 
for all groups were much lower than the customary cut-off.
As the groups were matched on demographic variables, one can 
only speculate on the reasons for the negative results: 
Perhaps for some female alcoholics, membership in AA does 
result in lower MAC and Holmes scale scores, or perhaps the 
sample of women in AA were atypical of the female samples 
used in the other studies.
MAC Scale With Adolescents Several studies have 
investigated the MAC scale among samples of alcohol and drug 
abusing adolescents. MacAndrew (1979b) compared adolescent 
males classified as first offenders for alcohol abuse, 
multiple offenders for alcohol abuse, college students, and 
late adolescent psychiatric outpatients with adult 
alcoholics and adult psychiatric outpatients from his 1965
study. No differences in MAC scale scores were noted 
between the first and multiple offenders. All alcohol 
abusing groups had similar MAC scale scores which were 
significantly higher than the two psychiatric groups and 
college sample, these not differing from each other.
Rathus, Fox, and Ortis (1980) administered the MMPI-168 
and the first 20 items of the MAC scale to high school 
students and found that the MAC scale significantly 
correlated with alcohol and drug use as well as acting out 
and violent behaviors. Klinge (1983) and Klinge, Lachar, 
Crisell, and Berman (1978) also found that the MAC scale 
correlated with teenage substance abuse. Moore (1984,
1985) found that the MAC scale correctly identified 
adolescents who were classified as heavy or minimal alcohol 
users but did not distinguish the intermediate group of 
moderate users from those of the more extreme groups.
Wolf and Erbaugh (1983) obtained significantly higher 
MAC scale scores for both male and female adolescents in 
inpatient alcoholism treatment compared to age-matched peers 
in inpatient and outpatient psychiatric units. The authors 
noted that a high false positive rate may point to those 
psychiatric patients with underlying character disorders or 
undetected alcohol ‘abuse. Sutker, Moan, Goist, and Allain
(1984) found mean MAC scale scores of 28 for inpatient 
adolescent drug abusers. Wisniewski, Glenwick, and Graham
(1985) found that the MAC scale was significantly correlated 
with substance abuse and acting out behaviors and high
with substance abuse and acting out behaviors and high 
school underachievenent among male and female adolescents. 
Factor Analytic Studies Attempts to explain what the MAC 
scale actually measures derive from several data bases with 
varying methodologies and sample characteristics. MacAndrew 
(1967) employed factor analysis techniques to identify 13 
factors of three to four items each using the data from his 
original samples. Only one factor was found to be related 
to drinking or its consequences. The other topics centered 
on interpersonal extroversion, lack of problems with 
concentration and sex, authority and school difficulties, 
religiosity/guilt, somatic complaints, and risk-taking.
Finney, Smith, Skeeters, and Auvenshine (1971) factor 
analyzed five MMPI alcoholism scales, including the Holmes, 
the Hampton, the Hoyt-Sedlacek, the MacAndrew, and the 
Haertzen (Haertzen, Hill, and Monroe, 1968), the last of 
which was devised to differentiate alcoholics from drug 
addicts. Finney et al. (1971) also analyzed a composite 
scale developed by adding to the MAC scale those items that 
appeared on two or more of the other scales. Samples were 
not adequately described but seemed to contain outpatient 
psychiatric patients, drug addicts, alcoholics, 
criminals/delinquents, and normals. Generally, the MAC 
scale was said to measure a boldness factor, or Welsh's 
"Factor R turned around". High MAC scale scorers were 
described as uninhibited, extraverted, sensation-seeking,
controlled by repression and ties to religion* The MAC 
scale described alcoholics as resembling criminals while the 
Haertzen scale described them as resembling outpatient 
psychiatric patients. Finney et al. (1971) concluded by 
saying that alcoholics look neurotic in comparison with 
criminals/delinquents and addicts (who also appeared like 
criminals) but have characteristics of criminals when 
compared to psychiatric patients. Thus, the MAC scale may 
reflect shared characteristics of those who are at risk both 
for substance abuse and propensity for nonconforming, 
impulsive behaviors.
Schwartz and Graham (1979) cross-correlated the MMPI 
validity, clinical, and selected research scales, including 
the MAC scale and then factor analyzed the MAC scale itself. 
Similar to Finney et al. (1971), they found the MAC scale 
was inversely related to Welsh's Factor I? and seemed to 
measure impulsivity, interpersonal shallowness, and general 
emotional distress but not antisocial tendencies 
specifically.
Svanum and Hoffman (1982) attempted to replicate 
Schwartz and Graham's (1979) factors on a sample of 
inpatient alcoholics. Four of Schwartz and Graham's six 
factors were replicated: Cognitive Impairment/Psychological 
Turmoil, School Maladjustment, Interpersonal Competence, and 
Risk Taking. The Extroversion-Exhibitionism and Moral 
Indignation factors were not replicated. The two remaining 
factors found by Svanum and Hoffman (1982), Religious
Fundamentalism and Black Outs/Memory Lapses, and the School 
Maladjustment, Interpersonal Competence, and Risk Taking, 
were seen as comparable to five of MacAndrew's (1967) 
factors. Despite the strong replication of factors across 
studies, Svanum and Hoffman (1982) warned that the total 
variance accounted for was small and that the factors have 
too few items and may be too low in internal consistency to 
be useful for clinical purposes although they may prove 
appropriate for some research.
Construct Validity Another method of exploring the person 
characteristics reflected by the MAC scale is to correlate 
them with constructs measured by other reliable and valid 
self-report and performance instruments. If the MAC scale 
reflects impulsiveness, social adroitness, psychological 
turmoil, and authority conflicts, for example, correlations 
with certain MMPI clinical and research scales as well as 
other measures should support these hypotheses and provide 
evidence for convergent validity. For the most part, the 
accumulated construct validity data are consistent with the 
factor analytic studies of the MAC scale. Schwartz and 
Graham (1979) reported statistically significant 
correlations of -.62 between the MAC scale and Welsh's j?, 
0.61 and 0.57 with Wiggin's scales of Authority Conflict and 
Hypomania, respectively, and 0.55 with MMPI Scale 9/Ma 
(Hypomania). Among other statistically significant 
correlations between the MAC scale and the MMPI scales were
Manifest Hostility (0.53) and MMPI Scale 4/Pd (Psychopathic 
Deviant) (0.13). The low correlation with Scale 4/Pd is 
interesting considering that research descriptions of 
alcoholic and drug abusers emphasizes a consistent elevation 
on Scale 4/Pd regardless of other indices of psychopathology 
(Golberg & Linden, 1969; Loberg, 1981; Overall, 1975;
Sutker, Archer, Brantley, & Kilpatrick, 1979).
Burke (1983) factor analyzed the MAC and the Cavior 
Heroin Addiction (Cavior, Kurstberg, & Lipton, 1967) MMPI 
Scales in conjunction with a variety of other special scales 
derived from the MMPI. He concluded that the MAC scale 
measures potential for acting out, lack of control, and 
demand for action, and that it does not measure 
psychological adjustment. The Cavior was said to tap 
dimensions labelled nonpsychotic, realistic, unconventional, 
and sophisticated in experimentation. The correlation 
between the two was .37, low enough to indicate that the two 
scales do not measure the same factors. Burke conluded that 
neither scale measured "a general addictive propensity" but 
that each was indicative of attitudes and behaviors that may 
lead to substance abuse under the right life circumstances, 
with the MAC scale being better at that task than the Cavior 
scale.
Reliability Issues Another focus of investigation has been 
the reliability of MAC scale scores over time and across 
varied situations. If the MAC scale changes over time and 
circumstances, these scores may reflect situational or
transitional conditions such as the effects of treatment, 
psychological sequelae to life events or the negative 
consequences of substance abuse. In that case, MAC scale 
scores would not necessarily be indicative of enduring 
personological variables among alcohol and/or drug abusers 
nor would they be predictive of substance abuse. In 
contrast, if MAC scale scores are consistent over time and 
situations, the scale may be used with confidence to 
identify individuals "at risk" for substance dependency 
disorders and relapse, and it would be a useful tool for 
research on treatment interventions.
For example, Hoffman, Loper,and Kammeier (1974) 
reported that the MAC scale could differentiate 
retrospectively patients who entered alcoholism treatment 
centers on an average of 13 years after MMPI administration 
as college freshmen. A control group of classmates who did 
not require alcoholism treatment had significantly lower MAC 
scale scores as freshmen. Further, in the Hoffman et al. 
(1974) study the scores on the MAC scale obtained from those 
in alcoholism treatment were not significantly different 
from their original scores. The alcoholics' clinical MMPI 
profiles, as interpreted by Hoffman et al., reflected 
depression, social maladjustment, and family problems of the 
patients as they entered treatment. The Hoyt-Sedlacek scale 
scores were not related either to later alcohol abuse or 
psychological maladjustment. Hoffman et al. (1974) maintain
that these results Indicate the MAC scale measures a 
prealcoholic personality which is separate from the negative 
emotional consequences secondary to drinking. The fact that 
the MAC scale scores correlated significantly with future 
alcohol abuse strongly indicates the MAC scales's validity 
for identifying those persons at risk.
Chang, Caldwell, and Moss (1973) reported that use of 
the cut-off score of 24 correctly identified a mean rate of 
83.3% of alcoholic men who completed one or more 
psychological assessments at the beginning of a treatment 
camp and at follow-up intervals of six months and one year. 
Posttreatment MAC scale scores were not reported but they 
were described as not significantly different from initial 
scores, leading Chang et al. (1973) to conclude the MAC 
scale measured "addictiveness as a general trait, rather 
than current psychological effects of heavy drinking." 
Lanyon, Primo, Terrell, and Wener (1972) likewise found 
nonsignificant changes in MAC scale scores for treatment 
groups at the beginning and end of treatment and at a six to 
nine month follow-up (scores and cutt-off scores not given). 
Huber and Danahy (1975) reported that MAC scale scores were 
not significantly different at the end of a 90 day inpatient 
VA alcoholism program compared to the MAC scale scores at 
the beginning of treatment.
The work of Rohan (Rohan, 1972; Rohan, Tatro, and 
Rotman, 1969) suggests that the MAC scale reflects a stable 
personological trait, because the MAC scale scores for his
alcohol inpatient treatment subjects did not change over 
treatment stays averaging about 70 days. Vega (1971) 
obtained a test-retest correlation of .72 of MAC scale 
scores after a three month follow-up from inpatient 
treatment. Aside from high test stability, the high test- 
retest MAC scale scores may reflect that treatment was not 
effective.
MacAndrew (1979b), in a test of how well the MAC scale 
fared under administration separate from the MMPI, gave the 
MAC scale by itself and then the full MMPI to a group of 
inpatient VA alcoholics who were remanded to a program for 
drunken drivers, and to a group of college students. Test- 
retest intervals ranged from one to two weeks for all three 
groups; an additional interval of 11 weeks was obtained for 
the college students (gender unspecified). Test-retest 
correlations for the three groups were, in order, .81, .73, 
and .80. Mean differences in MAC scale scores were 
significant only for the drunken driver group (_t = 2.03, jj 
< .05) but the clinical significance may be negligible as 
the mean difference was 1.02 points. The only report of 
reliability of the MAC scale using women (Leon et al.,
1979a) produced mean scores that in a group pf obese women 
changed significantly from six months prior to surgery 
compared to scores obtained on the hospital admission (20.5 
to 26.0). A second group of massively obese women generated 
no significant change from the admission to a one year
follow-up.
There is no known test-retest data using drug abusers. 
The nearest approximation is Craig's (1983) test of how 
detoxication from opiates affects MMPI scores. Craig (1983) 
randomly assigned patients in a VA inpatient treatment 
facility to one of two groups. The first answered the MMPI 
during the first three days at which time the subjects were 
undergoing detoxification from heroin addiction. The second 
group took the MMPI after 10 days from beginning of 
treatment and following detoxification. Increases in health 
concerns and decreases in scales K_ and 9/Ma were noted for 
scores obtained during detox. Also, significantly higher 
MAC scale scores were noted for the detox group, a finding 
which disappeared when age was accounted for. The only 
explanation tendered was that "alcoholic tendencies" were 
perhaps more difficult to ascertain during detox (Craig, 
1983).
In the only study found which explored the internal 
consistency of the MAC scale, Bruder (1982) reported a 
moderate correlation of .46, a low figure which he states 
indicates the multiple factor structure of the MAC scale. 
Relationship to Substance Abuse MAC scale scores have been 
shown to have moderate correlations with self-reported 
drinking. Gellens, Gottheil, and Alterman (1979) and 
Thorton et al. (1979) in their work with a VA inpatient 
alcoholism treatment program that allows some use of 
alcohol, compared patient groups that were defined as above
the median MAC scale score (mean, 33.4) or below the median 
(mean, 25.6). They reported the MAC scale scores were 
related to amount of drinking and to number of days spent 
drinking during treatment, days sober at six month follow- 
up, and days intoxicated at one year follow-up. Perhaps 
more positive results might have been obtained if groups 
were not defined by a median split, since mean MAC scale 
scores of both groups were above the customary cut-off score 
of 24; hence, the placement of subjects into two such groups 
may have masked differences. Hesselbrock et al. (1983) 
found moderate correlations with MAC scale scores and 
substance abuse. Craig (1984) reported that the MAC scale 
did not predict premature termination from an inpatient drug 
treatment program.
Sher and McCrady (1984) investigated the relationship 
of MAC scale scores to severity of alcohol abuse and 
reported parental alcoholism among male and female alcoholic 
subjects enrolled in a day treatment program. They found 
significant correlations between severity of alcohol abuse 
and MAC scale scores and between reported parental alcohol 
abuse and the School Maladjustment factor (Schwartz and 
Graham, 1979), suggesting that high MAC scale scorers are 
more likely to have severe abuse of alcohol and to report 
early problems with authority and discipline. For male 
subjects the Extroversion-Exhibitionism factor also 
correlated with MAC scale scores, giving evidence that those
subjects view themselves as more outgoing and uninhibited.
No relationship was found between total MAC scale score or 
its factors to parental alcohol abuse, chronicity of abuse, 
and primary/secondary alcoholic diagnoses.
Saunders and Schuckit (1981) demonstrated significant 
correlations between the MAC scale and positive familial 
history for alcoholism in nonalcoholic men; however, the MAC 
scale scores for both those with positive familial history 
and negative familial history were both in the nonalcoholic 
range and may not be of clinical significance. As noted 
earlier, Klinge (1983) did not obtain significant 
correlations between the MAC scale scores and severity of 
substance abuse for parents of alcoholic adolescents. 
Finally, McKenna and Pickens (1983) reported that the MAC 
scale was not related to alcoholism in parents of adults in 
a substance abuse treatment center. All in all, the 
relationship of the MAC scale to familial substance abuse is 
tentative and must be viewed with caution. Possibly there 
are subsets of alcoholics in which the relationship between 
person characteristics and familial abuse would be more 
consistent.
O'Neil, Giacinto, Waid, Miller, Roitzsch. and 
Kilpatrick (1984) found that high MAC scale scores among 
alcoholics were associated with self-reports of drinking in 
bars and the ingestion of nondiluted drinks. High MAC scale 
subjects, not significantly different on age, race, or other 
demographic variable, were statistically more likely to have
indicated an earlier onset of drinking than low scoring 
subjects, and to have admitted use of marijuana, 
hallucinogens, and barbituates. Additionally, high MAC 
scale scores were associated with drinking related legal and 
employment problems such as public intoxificaton and job 
termination due to drinking. Subjects with low scores were 
significantly more defensive, socially inhibited, and 
depressed as well as less insightful, energetic, and willing 
to admit to emotional problems when compared to those with 
MAC scale high scores.
Tarter, McBride, Buonpane, and Schneider (1977) 
presented evidence that primary alcoholics achieved higher 
MAC scale scores and reported symptoms of childhood "minimal 
brain syndrome" significantly more often than secondary 
alcoholics. Further evidence for a potential physical 
etiological factor in primary alcoholics was found by Sher 
and Levenson (1982) who noted that high MAC scale 
nonalcoholic men exhibited a more pronounced dampening 
effect to stress while under the influence of alcohol than 
low scoring control subjects. These studies both suggest 
that young men who are outgoing, impulsive, and prone to 
antisocial behaviors, characteristics said to be measured by 
the MAC scale, may also be predisposed to alcohol abuse. 
Pfost, Kunce, and Stevens (1984) obtained three modal 
profiles on VA alcoholic men in an inpatient treatment 
program. The MAC scale was not related to magnitude of
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psychological distress but it was associated with a profile 
type which was highlighted by elevated .F-K,, 4/Pd. and 9/Ha 
MMPI scores, a profile often said to reflect nonconformity, 
egocentricity, amorality, and impulsivity.
In reviewing the MAC sc-ale literature, (MacAndrew,
1979, 1980, 1981a, 1981b) possible differences and 
similarities among those who score as true positives (TP), 
true negatives (TN), false positives (FP), and false 
negatives (FN) have been explored. MacAndrew (1979a) 
concluded on the basis of item analyses that TP's and FP's 
were similar in that both fit the description of the Finney 
et al. (1971) MAC scale factor of Boldness with associated 
characteristics of interpersonal competence and shallowness, 
rebelliousness, and outgoingness. Aside from drinking too 
much, the FNs were said to be similar to the TNs in 
describing themselves as introverted, fearful, and 
neurotically inhibited.
MacAndrew (1979a, 1980) posited that TP and FP subjects 
resemble Eysenck's (1978) model of secondary, or unstable, 
psychopaths and that FN subjects can be described as 
introverted neurotics. He also stated that MAC scale TP's 
are primary alchoholics and that MAC scale FNs may be 
classified as secondary alcholics. He repeated his prior 
belief (MacAndrew & Geertsma, 1963) that alcoholics are not 
true psychopaths as defined by the MMPI's Scale 4/Pd, 
despite their consistent tendency to have 4/Pd peaks, because 
alcoholics could not be significantly discriminated from
psychiatric patients after the three most discriminating 
items from 4/Pd were removed. MacAndrew (1980) stated that 
those three items, No. 215, True (I have used alcohol 
excessively). No. 294 False (I have never been in trouble 
with the law, and No. 61, True (I have not lived the right 
kind of life) may represent aspects or consequences of the 
alcoholic lifestyle rather than lifespan antisocial 
behaviors.
MacAndrew (1981a) found 24 items on the MMPI which 
satisfied the criteria of differentiating TP alcoholics and 
TN psychiatric* outpatients from "normal controls” yet which 
did not separate the TPs and TNs from each other. lie 
posited that such items would tap stable traits of 
emotionality or neuroticism common to both groups (N+). 
MacAndrew (1981a) denied significant overlap between this 
unnamed new scale and established scales of negative moods 
because only moderate item overlap existed between it and 
the MMPI's three validity scales, the 10 clinical scales, 
Welsh's Â Scale, Taylor's Manifest Anxiety Scale, and 
Byrne's Repression-Sensitization Scale. This new scale was 
found to have two factors of 11 items each, Emotionality and 
Depression, which correlated .41 with each other. MacAndrew 
(1981a) determined that the controls were statistically 
different from the alcoholic and psychiatric patient groups 
but that the scores between patient groups statistically did 
not differ, in line with his predictions.
Tests of MacAndrew's (1979a, 1980) position that TP and 
FN alcoholics resemble Eysenkian Secondary Psychopaths and 
Introverted Neurotics, respectively, have yielded only 
moderate support, (Hereafter, identified substance abusers 
with elevated MAC scale scores will be noted as HMs; 
substance abusers with MAC scale scores in the normal range 
will be called LMs). Use of the Eysenck Personality 
Inventory (EPI, Eysenck & Eysenck, 1964) with alcoholics 
typically demonstrate high levels of psychological distress 
as evidenced by high Neuroticism scale scores. However, 
scores of alcoholics on the Extroversion scale generally 
resemble those of the normative sample (Barnes, 1979;
Gellens et al., 1976; Gossop, 1978a, 1978b; Orford, 1976; 
I’osenberg, 1969).
Curiously, MacAndrew's (1979a, 1980) idea has received 
somewhat more support when measures other than the EPI were 
used. Moore (1984a, 1984b), using the California 
Personality Inventory (CPI; Gough, 1964) with adolescents, 
described HMs as socially gregarious but superficial, 
behaviorally impulsive, aggressive, self-indulgent, pleasure 
seeking, and nonconforming to authority and societal norms. 
LMs were similar to HMs in that they were viewed as 
nonconforming and adventurous, but LMs were significantly 
less interested in direct antisocial activities and more 
socially inhibited and interested in developing sincere 
relationships than HMs. Although low MAC scale scores were 
achieved by most of those seen as exhibiting neurotic and
inhibited behavior, many so described scored in the upper 
MAC scale range. Unexpected was the overwhelming majority 
of HMs who reported they abused substances to cover feelings 
of personal inadequacy, dysphoria, and interpersonal 
problems.
O'Neil et al. (1984), Pfost et al. (1984), Sher and 
McCrady (1984), and Wisniewski et al, (1985) described 
substance abusers with elevated MAC scale scores, compared 
to those with low MAC scale scores, as significantly more 
gregarious, behaviorally impulsive, nonconforming, and 
likely to have conflicts with societal and school 
authorities. Also relevant is the data suggesting that 
alcoholics or other substance abusers are not readily 
distinguished by the MAC scale from groups which are prone 
to acting out, nonconformity, and behavioral impulsivity, 
including antisocial psychiatric patients (DeGroot &
Adamson, 1973; Schwartz & Graham, 1979), adolescents engaged 
in antisocial behaviors (Rathus et al., 1980), and 
incarcerated men (Zager & Megargee, 1981).
Hypothesis One The present study will investigate several 
questions which remain about the MAC scale. The MAC scale 
generally statistically discriminates those involved in or 
at risk for alcoholism (Clopton et al., 1985; Pfost et al., 
1983; Rohan, 1972; Williams et al., 1971). However, the 
exact cut-off score used has varied (Clopton et al., 1980; 
Huber & Danahy, 1975) and the MAC scale has not always
successfully discriminated alcoholics from nonalcoholics 
(Zager & Megargee, 1981). Establishing cut-off scores and 
efficacy rates for correct classification derived from local 
samples has been recommended (Correa & Sutker, in press; 
Miller, 1978). If the MAC scale reflects a general 
addictive propensity (Burke fi Marcus, 1977; Craig, 1984; 
Finney et al., 1971; Kranitz, 1974) then MAC scale scores 
between alcoholics and drug abusers should not differ.
Thus, the first hypothesis of the current study is that a 
sample of medical, nonabusing patients will demonstrate 
significantly lower MAC scale scores than either alcoholics 
and drug abusers, who will have similar MAC scale scores. 
Additionally, it is further expected that the MAC scale more 
accurately classifies patients as substance abusers or 
controls than the MMPI does. (See Table 1 for a list of 
specific predictions.)
Insert Table 1 About Here
Hypothesis Two Second, scores on the MAC scale 
hypothetically are seen by MacAndrew (1979a, 1980) in terms
of a bipolar construct by which high scorers resemble
unstable psychopaths and low scorers are characterized by
neurotic symptomology. Elevated MAC scale scores of
alcoholic subjects have been associated with personality 
characteristics such as behavioral impulsivity, 
interpersonal superficiality, sensation seeking, and
conflict with societal expectations and authority (Moore, 
1984, O ’Neil et al., 1982; Sher & McCrady, 1984; Wisnieski 
et al., 1985). Alcoholic low MAC scale scorers (LMs) have 
been noted as more conforming, less sensation-seeking and 
and impulsive and as generally neurotic (O'Neil et al.,
1982; Preng & Clopton, 1986). In that personality scores 
between groups of alcoholics and drug abusers have been more 
similar than different, particularly after age is controlled 
(Graham, 1978; Lorifice, Steer, Fine, & Schut, 1976; Sutker 
& Archer, 1978; Sutker et al., 1979), it is plausible but 
not yet established that the MAC scale's personality 
relation to alcoholism extends to drug abuse. If such is 
the case, then groups defined by extreme MAC scale scores 
within a heterogenous substance abuse population should 
demonstrate significant differences on measures of its 
related variables. Thus, the second hypothesis predicts 
that low MAC scale scorers (LMs) selected from identified 
alcoholics will exhibit MMPI neurotic characteristics and 
high MAC scale scorers (HMs) will show elevations consistent 
with psychopathic profiles. (See Table 2 for a list of 
specific predictions.) Additionally, the FNs will more 
closely resemble the medical control patients than the HMs, 
especially on measures of impulsivity and psychopathy.
Insert Table 2 About Here
Neurotic characteristics include elevated clinical 
scales (IC-corrected T-scores over 70) 1/Hs. 2/D, 3/H_̂ , 7/Pt 
(Meehl, 1956); psychopathic indices consist of IC-corrected 
T-scores over 70 on scales 4/Pd and/or 9/Ma with no other 
clinical scales except for 5/Mf over 70. It is further 
predicted that low MAC scale scorers will exhibit higher 
scores on 0/Si (O'Neil et al., 1982), Factor (Widom,
1976), and higher Factor £ and Wiggins' scales of 
Depression, Social Maladjustment, Poor Morale, and Health 
Concerns (Hoffmann et al., 1976); high MAC scorers will show 
higher scores on Wiggins' Family Problems, Manifest 
Hostility, and Hypomania. The predicted standard scale 
profiles are taken from Skinner's Modal Profile Analysis 
(1978) which replicated MMPI profiles of Gilberstadt and 
Duker (1965), Marks, Seeman, and Haller (1974), and Meehl, 
(1956). An additional prediction is that the LM subjects 
will resemble closely the control subjects more than they 
resemble the HMs. Further, the HMs and the LMs will appear 
more similar to other subjects in their MAC scale level 
group than to their own substance abuse group.
Method
Subjects
Subjects were male veterans recruited from the Alcohol 
Dependence Treatment Program (ADTP) and the Drug Dependence 
Treatment Unit (DDTU) of the New Orleans Veterans 
Administration Medical Center. The ADTP is an open-ward, 
six-week inpatient treatment program emphasizing alcohol 
abstinence, group psychotherapy, and individual therapeutic 
planning. The DDTU is a closed-ward, inpatient treatment 
program with a maximum stay of 50 days. Except for 
occasional legal placements to DDTU, admission to both wards 
is voluntary. Rate of premature termination on both units 
is high. Typically, ADTP patients are admitted shortly 
after alcohol detoxification, whereas, DDTU patients may 
require a detoxification regime. The inpatient stay on both 
substance abuse units is characterized by a comprehensive 
psychological assessment, including a standardized test 
battery described in detail below, designed to yield 
information related to patterns of alcohol and drug use, 
etiology of drug use behaviors, identification of 
psychopathology, and the most effective approach to 
drug/alcohol rehabilitation. Additionally, a semi­
structured interview is conducted to assess background 
information that the literature suggests is pertinent to 
clinical and research issues with substance abuse.
Subjects ranged from 20 to 55 years of age. 
Subjects with MMPI £  Scale T-scores over 99, L or I! scale
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T-scores greater than 70, £  - K. equal to or greater than 12, 
or more than 30 items left blank or double scored were 
excluded, as were those with overt signs of psychosis, gross 
organic brain damage, reading problems, or borderline 
intelligence (Shipley IQ below 85). Additionally, 
alcoholics or medical patients with current or past drug 
abuse and drug abusers or medical patients with alcohol 
problems were excluded. Measures of substance abuse were by 
history and by the Khavari Alcohol Test (KAT; Khavari S 
Farber, 1978) and the Drug Use Index (DUI; Douglass & 
Khavari, 1978).
One hundred consecutive patients from each of the two 
substance abuse units from January through April of 1986 who 
gave valid MMPI profiles were subjects. The upper and lower 
MAC scale quartile scores used to test the second hypothesis 
were determined from these 200 total profiles.
Fifty control subjects were selected randomly from 
inpatient medical wards of the VA during the same time 
period by assessing patients whose Social Security numbers 
ended in 0 or 1 and who otherwise fit necessary criteria. 
Each medical subject signed voluntary consent forms and had 
clearance to participate from his physician.
Instruments
The following demographic variables, screening 
instruments and MMPI scales were used to test the 
experimental hypotheses described above.
Demographic Variables Age, race, Hollingshead Index of
socio-economic status at the time of assessment, education 
achieved, marital status.
Screening Instruments Shipley Institute of Living Scale IQ, 
Khavari Alcohol Test, Drug Use Index.
Dependent Variables MMPI standard validity and clinical 
scales, Wiggins' Scales, Responsibility Scale, Welsh's 
Factors A. and R_, Barron's Ego Strength Scale.
Minnesota Multiphasic Personality Inventory. The Minnesota 
Multiphasic Personality Inventory (MMPI; Hathaway &
McKinley, 1940, 1967) is the most widely used assessment 
instrument in both clinical and research investigations in 
psychopathology. Its 566 items, in a True/False format, 
standardly yield four validity and ten clinical scales. 
Additionally, researchers have developed hundreds of 
subscales of diverse origin, use, and empirical validity 
(Dahlstrom, Welsh, & Dahlstrom, 1975), Thousands of studies 
since the MMPI's inception have demonstrated its usefulness 
decades beyond the demise of the diagnostic system for which 
it was designed. Today the MMPI is used to describe person 
characteristics and psychopathology across cultural 
backgrounds, ages, and genders.
The MMPI is the most widely used instrument in research 
and clinical assessment of alcoholics and drug abusers. 
Differing samples of substance abusers and controls, 
statistical methods, and time and place of assessment have 
resulted in different diagnostic groupings, although
variants of "neurotic", "psychopathic", and "psychotic-like" 
usually result. See reviews by Apfeldorf (1981); Clopton 
(1978); Conley and Prioleau (1983); Donovan, Chaney, & 
O'Leary, (1978); Filstead, Drachman, Rossi, & Getsinger, 
(1983); Goldstein and Linden (1969); Loberg, (1981); Morey 
and Balshfield (1981); Nerviano and Gross (1983); Overall 
(1973); Skinner, (1982); Sutker and Archer (1979); Swain- 
Holcorab and Thorne (1984).
Welsh Factors Â and j?. The present study used, in addition 
to the standard validity and clinical scales and the MAC 
scale, certain other subscales derived from the MMPI. Welsh 
(1956) investigated the characteristics of the two factor 
patterns which emerged whenever the MMPI was factored. The 
first factor consistently loaded on scales 7/Pt^ and 8/S_c and 
negatively correlated with JC; the second was positively 
associated with scales 1 /Hs. 2/J), and 3/Hy and was 
negatively associated with 9/Ha. After developing "prime" 
scales by eliminating item overlap on scales which loaded 
heavily on the two factors, Welsh placed the items which 
best discriminated subjects on the "prime" scale factors 
into two subscales. The first subscale, factor Â (Anxiety), 
correlated significantly with the first prime MMPI factor 
and contained items which pertained to dysphoria, cognitive 
rumination and concentration problems, negative outlook, and 
self-deprecation. The second subscale, factor £ 
(Reprosssion) was analagous to the second MMPI factor and 
contained items of denial and repression of negative mood
states and many common human impulses and feelings. The low 
J? scale scorer was seen as socially outgoing, energetic, and 
likely not to inhibit impulses. Block (1965) reported that 
these scales do not reflect simply either the endorsement of 
negative self statements or acquiescent response set. 
Split-half (odd-even) correlations for scales and Ji were 
.88 and .48, respectively, indicating the more heterogenous 
nature of the latter (Kooser, 1954, cited in Welsh, 1956). 
Welsh (1956) reported test-retest correlations of ,70 and 
.74 over a four month period. Cocka (1965, cited in Graham, 
1977, p. 81) found Kuder-Richardson 21 ( K-R 21) values of 
.94 and .72 for scales A and jl, respectively.
Barron1s Ego Strength Scale. Barron (1953) developed the 
Ego Strength (Es.) scale by identifying those MMPI responses 
of neurotic patients who benefitted from individual 
psychotherapy. He cross-validated the new scale on other 
groups of neurotic patients and concluded it predicted 
positive outcome in psychotherapy. Test-retest reliability 
over a three month period was .72; odd-even reliability was 
reported as .76 (Barron, 1953). An internal consistency 
score of .78 was reported by Gocka (1965, cited in Graham, 
1977, p. 89). Some researchers have demonstrated the 
scale does predict "personality growth" (Lewinsohn, 1965; 
Wirt, 1955); however, others have demonstrated no such 
relationship (Fowler, Teel, & Coyle, 1967). On the whole, 
those with high E_s scale scores are described as possessing
and utilizing adaptive psychological coping strategies; 
conversely, those with low scores are said to be relatively 
less well adjusted psychologically (Graham, 1977, p. 91). 
Social Responsibility Scale. Gough, McCloskey, and Meehl 
(1952) developed the Social Responsibility (.Re,) scale in a 
project concerning political participation. The .Re scale 
originally contained 32 items from the MMPI plus 24 other 
items. Normative data are available for both the MMPI-only 
version and the complete scale, which inter-correlated at j:
= .88 (Gough et al., 1952). Gocka (1965, cited in Graham, 
1977, p. 100) reported a K-R 21 score of .63 for the 32-item 
MMPI scale. Statistically significant correlations were 
obtained between high Re scale scores and other ratings of 
responsibility for high school, college, and medical 
students (Gough et al., 1952) and leadership in the Marine 
Corps (Knapp, 1960). Duckworth and Duckworth (1975) and 
Graham (1977, pp. 85-86) provided interpretive desriptions. 
Those with high .Re scale scores are seen as endorsing 
reliability and dependability, the values of their parents 
and society, loyalty to the group, and as accepting 
responsibility for the consequences of their behaviors. Low 
scorers are viewed as unwilling to accept responsibility for 
their behaviors, as lacking in integrity, dependability, and 
group disloyalty, and they are less likely to have 
internalized societal values.
Wiggins Content Scales. Wiggins (1966, 1969) combined the 
original 26 MMPI content categories proposed by McKinley and
Hathaway (1940) into 13 content scales in order to aid 
interpretation of the standard scales. After scoring each 
item in the deviant direction, Wiggins (1'966) eliminated and 
added items to scales, combined some scales which had high 
inter-correlations, and added new scales in a series of 
revisions. To insure scale integrity, each scale item had 
to obtain a point-biserial correlation with the total score 
of over .30 and it could not correlate as highly with the 
other scales as it did with the scale to which it belonged. 
Wiggins (1966, 1969) reported internal consistency 
coefficients which were usually above .6, (many above .8), 
and that the factor structure of the scales supported their 
use. Further construct validity was established by 
correlations with MMPI and personality measures (Eloomquist 
& Harris, 1984; Derogatis, Rickels, & Rock, 1976; Taylor, 
Ptacek, Carithers, Griffin, & Coyne, 1972; Wiggins,
Goldberg, & Appelbaum, 1971) and by comparing scores from 
clinical groups (Hoffman & Jackson, 1976; Jarnecke & 
Chambers, 1977; Mezzich, Damarin & Erickson, 1974). Lachar 
and Alexander (1978) replicated the Wiggins scales by 
examining characteristics of subjects with extreme Wiggins 
scale scores. Of particular interest are those Wiggins 
scales which have differentiated alcoholics or drug abusers 
from controls or which otherwise have established 
relationships with the MAC scale, i.e., Authority Conflict 
(AUT), Family Problems (FAM), Manifest Hostility (FIOS),
Ilypomania (HYP), Psychoticism (PSY), Religious 
Fundamentalism (REL), and Social Maladjustment (SOC) (Loper, 
Kammeier, & Hoffmann, 1973; Schwartz fi Graham, 1978),
Khavari Alcohol Test. Khavari and Farber (1978) developed 
the Khavari Alcohol Test (KAT) to quantify tho ingestion of 
beer, wine, and spirits such that variation in quantity and 
frequency were taken into account. Normative subjects 
included 2303 college students, labor union members, and 
general population adults. Each answered questions asking 
for the average and greatest quantities ingested of the 
three alcohol groups and how often these amounts were 
consumed. Profiles based on standardized £ scores wore 
derived from each of these questions; additionally, annual 
volumes for each beverage and average daily intake of 
ethanol can be computed based on the data from the first 12 
questions. The last value will be used as an index of 
annual alcohol use because this value is more discriminative 
than a pattern index (Little, Schultz, & Mandell, 1977) and 
this value was the best KAT predictor of MAST scores and 
classification as an alcoholic (Khavari & Farber, 1978). 
Test-retest coefficients obtained after two weeks from 
college students on the KAT's 12 questions ranged from .78 
to .98, mean correlation of .92. Alternate form reliability 
correlation of .80 was obtained by comparing KAT responses 
to those from a similar alcohol use measure. Internal 
consistency was not obtained because the authors designed 
the scale to emphasize differences between individuals
(Khavari & Farber, 1978)
Drug Use Index. A variant of the Drug Use Index (DUI; 
Douglass & Khavari, 1978) was used to screen for substance 
abuse. The DUI rates frequency of use of different classes 
of drugs, then sums the scores across drug classes. The 
DUI's 19 categories were collapsed to 10 on the basis of 
very high correlations between certain related drug classes, 
e. g., LSD and other psychodelics, and some classes were 
dropped because of the rarity of street abuse, e. g., 
antidepressants. Dropped drug classes were combined into a 
miscellaneous group.
Background Information Questionnaire. The Background 
Information Questionnaire (BIQ) is a semi-structured 
interview which was designed to gather data for clinical and 
research purposes. Areas covered include demographic data, 
educational and vocational background, childhood and family 
history, substance abuse history, legal difficulties, 
military history, and general health. Further, the BIQ 
served to clarify clinical aspects of test data. The BIQ 
generally takes about an hour to administer.
Shipley Institute of Living Scale. The Shipley Institute of 
Living Scale (Shipley, 1940) was used as a device to 
screen for below average intellectual functioning. It is 
comprised of a multiple choice vocabulary section and an 
abstraction section in which the subject finishes sequences 
of letters, numbers, or words. This brief measure yields
four scores: vocabulary, abstraction, IQ, and Conceptual 
Quotient. The last is a ratio of the vocabulary and 
abstraction scores and was designed as an index of mental 
deterioration and presumably, central nervous system 
dysfunction. The IQ, the only Shipley score to be used in 
this study, correlates with Wechsler Adult Intelligence 
Scale (WAIS; Wechsler, 1955) with a range of .73 to .90 
although the Shipley overestimates by an average of nine 
points, e. g., Paulson and Lin, 1970; Sines and Simmons, 
1959). Zachary et al. (1985) presented an age-corrected 
formulation of the Shipley IQ which correlates with the 
Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 
1981) at .87 with an average overestimation of six points. 
Burke (1985) recommends the Shipley as a quick screening 
measure of intelligence.
Procedure
On the alcohol abuse and drug abuse units, administration 
of the clinical measures took place within the first week 
following admission as part of the program. The medical 
patients had the study explained to them prior to signing 
required consent forms. Medical patients were administered 
the tests within a week after admission. After the 
psychological tests were administered and scored using 
standard instructions, the Background Information 
Questionnaire was administered by the author.
Statistical Analysis
For the first hypothesis, the subjects were divided
into three groups, the two substance abuse patient groups
and the medical control patients, in a three-level one-way
design. The second hypothesis divided the two substance
abuse units into upper and lower MAC scale score quartiles,
thus a 2 X 2 design was used. Demographic variables were
examined by Analysis of Variance (ANOVA) or Chi-square as
appropriate. The MMPI variables were divided into three
sets: the thirteen standard scales, the thirteen Wiggins
scales, and the remaining four research scales.
Multivariate Analysis of Variance (MANOVA) was performed on
each set of MMPI scales within each hypothesis.
When more than two groups were compared, the major
statistic used was Wilks' Lambda, an inverse statistic which
ranges from zero to one. Lambda primarily measures group
separation but it also takes into account homogeneity within
ogroups. Hotelling T was the statistic used when
multivariate comparisons were performed on two groups. The
MAKOVAs were analyzed and interpreted according to the 
recommendations by Bray and Maxwell (1982). When 
significant differences occured between groups on a 
demographic variable, such as age, and that particular 
variable also had significant relations to one or more MMPI
scales. Multivariate Analyses of Covariance were performed 
to control statistically for those effects. Pairwise
multivariate group comparisons on significant MANOVAs and
2MANCOVAs were determined by the use of Hotelling's X  * t*ie
multivariate extension of the _t-test which measures the
difference between groups along the centroid, and by 
2Mahalonobis* D , which represents the distance between 
centroids. Additionally, significant MANOVAs were followed 
by univariate Analyses of Variance (ANOVAs) in which the 
Bonferroni procedure was used to protect against Type I 
errors. In this method the nominal alpha levels are divided 
by the number of dependent variables in the MANOVA analysis; 
individual ANOVAs within the MANOVAs thus had to meet more 
stringent critical ^-values to reach statistical 
significance. Tukey tests subsequent to significant ANOVAs 
were performed to determine pairwise mean comparisons.
Because ANOVAs ignore the relationship among dependent 
variables, the MANOVAs were followed up with discriminant 
function analyses (DFA). The MMPI and significant 
demographic variables served as the independent variables 
and subject groupings became the dependent variables; thus, 
the role of predictor and criteria were reversed in the DFAs 
relative to the MANOVAs. Discriminant function analyses 
determined the separation between groups, discrimination of 
variables and groups, the relationship between variables and 
groups, and placement of subjects into groups.
Discriminant function analyses also demonstrated which 
variables, alone and in combination i*ith others, most 
effectively classified subjects into their own group. Bias 
occurs when classification is based on the same cases used 
to develop the classification equations. Jackknife
classification was used to reduce this bias by forcing all 
variables and cases into the equations except for the case 
being classified. In this way, a more conservative and 
realistic estimate of the predictors to correctly 
discriminate among the groups was obtained (Tabachnick fi 
Fidell, 1983). Statistical analyses were performed on a 
DEC2060 computer using the BMDP-83 statistical software 
package (University of California, 1983).
Table 3 shows the abbreviation for and explanation of 
several statistics which are used on later tables.
Insert Table 3 About Here
It should be noted that in the DFA tables, Wilk's Lambda is 
presented in cumulative steps. To determine significance of 
variance accounted for. Lambda was converted to correlation 
scores which were in turn converted to scores by way of 
Fisher's transformation.
Results
Table A provides a reference list of MMPI scales used 
and their abbreviations.
Insert Table A About Here
Relationship Between the MAC Scale and Other Variables As 
can be seen in Table 5, the MAC scale was not related to any
Insert Table 5 About Here
demographic variable. There were significant relations 
between the MAC scale and certain MMPI variables, most 
notably 9/Ma, Re, R, AUT, HYP, HOS, L, K, F, A/Pd_, 3/H£,
2/D, 0/Si, A, DEP, PSY, FAM, and REL.
Hypothesis One Regarding the demographic variables, the 
drug abuse group was significantly younger (mean age 33.79 
years) than the alcoholic and medical control groups (38.03 
and 37.98) respectively, which were not significantly 
different from each other £(2, 2A7) » 8.58, £  « .0003. (See
Table 6 for demographic variable distributions.) No 
significant differences in racial distribution were found 
X 2(2) = 1.817, ^ -.403.
Insert Table 6 About Here
Across all groups the vast majority were either semi­
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skilled, unskilled or unemployed, although the drug abusers
were more likely to be semi-skilled compared to the other 
2groups,X (4) ■ 11.834, £ =• .0186. No differences existed 
across groups attaining high school graduation; however, the 
substance abuse subjects were more likely to have gone back 
to school, £(2, 247) = 6.56, £ = .0017. The groups were 
significantly different regarding marital status with the 
medical controls being more likely to be married, the 
alcoholics having a higher percentage of separated or
divorced men, and the drug abusers being equally likely to
2be married, single, or separated/divorced,X  (4) = 15.96, £
- .0031. The subject groups were not significantly 
different on IQ.
Concerning the MAC scale scores distribution (shown in 
Table 7) the alcoholics and the drug abusers had mean T- 
scores of 72.51 and 70.87, respectively, which were not 
different from each other but which were significantly 
higher than those of the control subjects (55.76), _F(2, 247) 
= 37.88, £ < 0001.
Insert Table 7 About Here
As shown in Table 8, the MAC scale when used alone 
correctly differentiated significant proportions of both 
substance abusing groups, whose proportions did not differ 
from the medical controls. However, there was no one
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cut-off which was clearly the most effective for
discriminating group membership. Generally, the higher the
cut-off score, the higher the probability of correctly
predicting substance abuse but the lower the probability of
correct placement in the control group; the reverse occurred
when the cut-off score was lowered. The highest proportion
of correct group placement was achieved with a MAC scale raw
score of 27. This score correctly placed 69 percent of both
substance abuse groups and 84 percent of the medical
2controls, withDC (2) ■ 52.0, j) < 001. Other raw score cut­
offs also had significant proportions of subjects correctly 
placed but the proportions were not significantly different 
from those achieved by the score of 27.
Because age was significantly related to group 
placement and to several of the MMPI scales, age was used as 
a covariate in the MANOVA and the ANOVAs. (See Table 9 for 
a summary of the standard MMPI scales MANCOVA and ANCOVAs). 
The MANCOVA for the standard MMPI scales was highly
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significant, yielding Wilk's Lambda of .5844, with an F(26,
2 . 2 468) = 5.5, jj < .0001. Hotelling's T and Mahalanobis' I)
indicated that although the alcoholic and the drug abuse 
groups were significantly different, £(13, 186) = 1,8447, jo 
= .0392, differences between each of the substance abusing 
groups and the medical controls were much larger, F(13, 136) 
= 9.4450, 2. < .0001 and F(13, 136) = 8.8724, £ < .0001, for 
the drug abuse and alcoholic groups, respectively. Several 
of the standard scales reached Bonferroni criteria for 
significance, including L, 1/Hs, 3/Hv. 4/Pd. 6/Pa, and 0/Si .
All but one of the Tukey's tests demonstrated that the 
medical controls were significantly different from the two 
substance abusing groups which did not differ from one 
another. The only exception was 6/£a on which all three 
groups differed, with the drug abusers, alcoholics, and 
medical controls exhibiting means in decreasing order. 
Concerning the research and the Wiggins scales, the two 
substance abuse groups were alike but each was significantly 
different from the control group on £, £ e , AUT, ORG, FAM,
1IQS. and HYP. See Tables 10 and 11 for the summaries of the 
research and the Wiggins scales, respectively.
Insert Tables 10 and 11 About Here
Of more pertinent interest with respect to the first 
hypothesis are the results of the discriminant function 
analyses (DFA). The MAC scale used alone (Table 12) 
correctly classified 55%, 45%, and 50.8% for the alcoholic,
Insert Table 12 About Here
drug abuse, and medical patients, respectively. As can be 
seen in Table 12, the two substance abuse groups had 
considerable overlap. The DFA had a Lambda = .683, £(2,
24 7) = 37.8, 2 < *001.
As shown in Table 13, the standard MMPI scales 
correctly classified just over half of each the two
Insert Table 13 About Here
substance abuse groups and 56% of the medical control 
subjects for a 56.6% total. The major difficulty in 
classification was the fact that the alcoholics and drug 
abusers were misclassified as each other. Two of the 
standard MMPI scales accounted for most of the variance, 
4/Pd, F-to-enter (2, 247) « 18.19, £ < .001, and 3/H£, F-to- 
enter (4, 492) = 31 .07, £ < .001, although age, 0/S_i, and 
6/Pa contributed nonsignificantly, z = 1.2, after the 
cumulative Lambda was converted using Fisher's £ to £ 
transformation. The final Lambda * .615 was highly 
significant. Of the two significant discriminant functions 
the first was most responsible for the discrimination with 
an eigenvalue of .4198 and a canonical correlation of .5437. 
A second function led to moderate discrimination between the 
two substance abuse groups.
Placing the MAC scale together with the standard MMPI 
scales (Table 14) again classified just over haIf of the
Insert Table 14 About Here
alcoholics and drug abusers and three-fourths of the medical 
patients. The MAC scale, 1/H_s, 4/Pd. and age are the four 
variables which contributed to the two significant 
discriminant functions. The two functions had eigenvalues 
of .6821 and .0690 and canonical correlations of .6381 and 
.2551. The final Lambda in the DFA was .5558.
Performing DFA on all the MMPI scales (standard, 
research, and Wiggins) used without the MAC scale (Table 15) 
and with the MAC scale (Table 16) correctly classified
Insert Tables 15 and 16 About Here
approximately half of each the alcoholic and the drug abuse 
subjects and two-thirds of the medical controls. These 
proportions were not significantly different from those 
obtained when the standard scales and MAC scale together 
were used, z = 1.12 for Table 15 and z = .02 for Table 16. 
Classification was moderately but not significantly more 
accurate with than without the MAC scale, z = 1.16. The 
final Lambdas and eigenvalues of the two discriminant 
functions in each DFA were similar; however, the MAC scale
clearly was the most effective single variable in 
classification and variance accounted for.
Because the MAC scale did not differentiate alcoholics 
from drug abusers effectively, DFA were performed on the two 
substance abuse groups combined and the medical controls.
The MAC scale itself (Table 17) was able to correctly 
classify almost all the substance abusers (96.5%); however, 
only one-third of the medical controls were correctly 
placed. Lambda equaled .7683, £(1, 248) = 74.7, £  < .0001.; 
eigenvalue = .301.
Insert Table 17 About Here
As shown in Table 18, use of the standard MMPI scales 
without the MAC scale classified 95.1% of the substance 
abusers and 58.1% of the medical controls.
Insert Table 18 About Here
Similar to the DFA of Table 13 in which the substance abuse 
groups were separate, the standard scales which most 
contributed to classification were 4/Pd and 3/Hy. Final 
Lambda was .6645, ,F(5, 244) = 24.6, jj < .0001, eigenvalue 
was .5004 and canonical correlation was .5792.
When the MAC scale was used in addition to the standard 
MMPI scales with the combined substance abuse group and the 
medical control group (Table 19) the proportions classified
were slightly but not significantly higher than those 
obtained by just the MAC scale alone or the standard MMPI 
scales alone. When comparing the DFA for the standard MMPI 
plus the MAC scale with the separate substance abuse groups 
to that of the combined substance abuse group, the 
eigenvalue of the single significant discriminant function 
increased from .3015 to .6821 and the canonical correlation 
increased from .4813 to .6368. Again the MAC scale, 4/Pd, 
and 1/Hs were the major contributing variables.
Insert Table 19 About Here
When all the MMPI scales (standard, research, and 
Wiggins) are used, as can be seen in Tables 20 (without the 
MAC scale) and 21 (with the MAC scale), combining the two 
substance abuse groups produced results in which the 
substance abusers were more accurately classified as a 
single group than separately. The medical controls were 
correctly classified at maximum rates up to 75% with large 
numbers of False Positives. However, the best rates of 
classification were found with Table 19 when the standard 
MMPI scales plus the MAC scale were used. The same 
contributing variables emerged: the MAC scale, 4/Pjd, 1 /Hs. 
0/Si. Factor Ji, and SOC.
Insert Tables 20 and 21 About Here
Hypothesis Two Thirty-one of the alcoholics and 31 of the 
drug abusers scored at or below the MAC scale 25th 
percentile of T-score = 64; 27 alcoholics and 33 drug 
abusers scored at or above the 75th percentile of T-scores = 
79 and 82, respectively. Low (LM) and high (HH) MAC scale 
subjects were combined across substance abuse groups because 
they differed on virtually no demographic or MMPI measures. 
As shown on Table 22, LM and HM subjects averaged in the 
middle 30's in age.
Insert Table 22 About Here
likely finished at least the 11th grade, and are likely 
semi-skilled or unemployed. Marital status was roughly 
equally distributed in the LM and !IM nonsignificant 
differences. The FN subjects scored higher on Shipley IQ,
£( 1, 118) = 6.01, j) = .0157. Because age was significantly 
correlated with some of the MMPI scales, it was used as a 
covariate in the reported MANCOVAs and ANCOVAs. IQ also was 
used as a covariate because of its significant relations to 
some MMPI scales; no group differences changed as a result 
of using IQ as a covariate.
The MANCOVAs and ANCOVAs for the second hypothesis were 
2 X 2 designs in which the alcoholic and the drug abuser
groups each were divided into LMs and HMs. The MANCOVA for 
the standard MMPI scales (Table 23) showed no significant 
differences between alcoholics and drug abusers, nor was the
Insert Table 23 About Here
interaction significant. The comparison of Low MAC (FN) to
2High MAC (TP) scorers was significant, Hotelling T =
112.83, F(13, 106) = 7.80, j) = .0028. Univariate analyses 
surpassing Bonferroni (j> < .01) criteria for significance 
revealed higher means for the High MAC scale group on £, and 
9/Ha. Results which reached the Bonferroni criteria of £  < 
.05 also included _L, JC, 5/Mf, and 0/Si.
On the research scales (Table 24), again only the Low
Insert Table 24 About Here
MAC-High MAC comparison was significant in the MANCOVA, 
Hotelling T2 - 62.58, F(4, 115) =15.25, £  < .0001. The Low 
MAC scale group was significantly higher on Factor _K, Es, 
and Re.
For the Wiggins scales (Table 25), only the Low MAC- 
High MAC multivariate comparison was significant, Hotelling 
T2 = 116.27, F(13, 106) = 8.03, j), < .0001. The individual
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scale results which reached significance included higher 
means for the Low MAC scale group on S O C . and higher means 
for the High MAC scale group on REL. AUT, P S Y, HOS . HYP, and
HE A .
Because the LM and IIM subjects in the alcoholic group 
were virtually identical to the LM and HM drug abuser group 
on the dependent variables, the LMs for both substance abuse 
groups were combined and the HMs for both substance abuse 
groups also were combined for the D F A s .  As can be seen in 
Table 26 the standard MMPI scales alone correctly classified 
three-fourths each of the LiMs and H M s ,
Insert Table 26 About Here
The best single discriminating variable was 9/Ma with an £- 
to-Enter of 52.4 and a Lambda of .6958, j) < .0001. The 
second scale, 5/Mf. contributed less by decreasing Lambda 
only to .6494 and adding nonsignificantly to the 
classification, — .71. Overall, the eigenvalue was .5398 
and the canonical correlation was .5921.
The pattern of classifications became more complex 
when all the MMPI scales were used (Table 27).
Approximately 84% of the LMs and 90% of the HMs were
Insert Table 27 About Here
correctly classified with an eigenvalue of 1.28, a canonical 
correlation of .7496, and a final Lambda of .4380. Scale 
9/Ma was the single most important scale but it was removed 
late in the DFA. The combined addition of scales REI,. AUT. 
0/S_i, and £e was significant, = 2.53. £  and PSY were
added to the DFA but did not add significantly to 
classication.
When the LMs and HMs were compared to the medical 
controls on the standard MMPI scales (Table 28) the three - 
level one-way design MANCOVA was significant, Lambda =
.3413, £(26, 312) = 8.54, jj < .0001. Pairwise comparisons 
revealed that the LMs did
Insert Table 28 About Here
2differ significantly from the HMs, Hotelling X  = 115.05,
£(13, 108) = 7.96, ^  .0001; the HMs could be distinguished
2
from the medical controls, Hotelling T*" = 166.49, £(13, 96) 
= 11.38, _£ < .0001; and LMs were different from the control 
subjects, Hotelling T^ = 112.73, £(13, 98) = 7.72, j> < 
.0001. Univariate statistics indicated the LMs and HMs were 
similar to each other but significantly different from the 
medical controls on scales 1/Hs, 3/Hy. and 4/Pd with the 
controls being higher on the first two and lower on the
last. The LMs and controls were equal to each other but 
significantly higher than the HMs on I. and significantly 
lower on F and 9/!Ma. The HMs differed from the other two 
groups on 0/Si and 1C but these did not surpass Bonferroni 
criteria.
As can be seen in Table 29, on the research scales all 
three groups differed significantly from each other. The 
LMs and controls resembled each other and were significantly 
lower than the HMs on Factor J? and R_e; the LMs were 
significantly higher than the other two groups on Es.
Insert Table 29 About Here
Table 30 shows the significant differences among all 
three groups on the Wiggins scales. The LMs resembled the
Insert Table 30 About Here
controls and were different from the HMs on AUT, HOS, PSY, 
and HYP. The HMs and controls resembled each other but were 
different from the LMs on SOC. REL. ORG. PHO. and HEA. The 
HMs, LMs, and medical controls were different from each 
other on FAM.
Table 31 shows that the proportions of subjects 
correctly placed using the MMPI standard scales totaled 63 
percent with the medical controls having the highest
percentages correctly classified. The classification 
function demonstrates that the addition of the medicol
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controls significantly weakened the ability of the standard 
scales to correctly differentiate the subject groups, z. = - 
2.36. Without the medical controls approximately three- 
fourths each of the FNs and TPs were correctly classified; 
with the controls the figures fell to 58% and 63% for the 
FNTs and TPs, respectively. Final Lambda was .4401; two 
significant discriminant functions had eigenvalues of .6976 
and .3383 and canonical correlations of .6410 and .5028, 
respectively. The best two predictors were 9/Ma and 1 /l!s. 
The addition of 4/_Pt[ and 7/_P_t did not significantly 
contribute to classification rates when the z-tests of 
proportion were performed.
Use of all the MMPI scales in a single DFA (Table 32) 
results in somewhat increased classification rates, to about
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three-fourths of all groups. Both 9/Ma and 1/Hs each made 
significant contributions to classification; the combination 
of 4/Pd, 7/Pt. Re. and REL likewise contributed 
significantly to classification. Factor _R, SOC. AUT. and 
HEA were used in the DFA but did not increase classification
significantly. The two significant discriminant functions 
had eigenvalues of 1.1234 and .6269 and canonical 
correlations of .7273 and .6207. Again, although 9/Ma was 
removed late in the discriminant function, it was the single 
most powerful predictor.
Discussion
The first parts of Hypothesis One (la through Id) were 
supported by the current data. The alcoholic and drug abuse 
groups did have signficantly elevated mean MAC scale scores 
which closely resembled each other. The mean MAC scale 
score of the medical controls was significantly lower than 
those for the substance abuse groups.
However, the outcome of the second part of Hypothesis 
One (2) is less clear. The best MAC scale raw score cut-off 
depended on which statistic was used. Generally, if the raw 
score was 22 or less, it was highly probable the subject was
not a substance abuser, and if the raw score was 27 or
higher the chances were very good the subject was a 
substance abuser. At almost every level the same 
percentages of alcoholics as drug abusers were identified. 
However, there was a problem with the larger number of 
medical controls having MAC scale scores in the intermediate 
range of 23 through 26 which resulted in a high rate of 
False Positives. The problem of False Positives is a common 
one in use of the MAC scale in VA populations and other 
samples (Apfeldorf & Hunley, 1975; Holmes et al., 1982;
Schwartz & Graham, 1979; Uecker, 1970). The reason for the
present high number of FPs can only be speculated upon. One 
possibility is that some of the medical patients may have 
not been completely honest about their involvement with 
substance abuse. Another is'that the medical patients of a
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VA may have personality characteristics which overlap those 
tapped by the MAC scale, but without evident substance 
abuse.
When DFA rather than visual inspection of raw score 
cut-offs was used to classify the subjects, the MAC scale by 
itself did well, especially when the alcoholics and drug 
addicts were combined into one generic substance abuse 
group. However, as noted in the cut-off score analyses, the 
high rate (66%) of False Positives reduced the efficacy of 
this discrimination. Use of the standard MMPI scales by 
themselves achieved nonsignificantly different rates of 
overall correct classification despite increasing rates of 
correct identification of the medical controls from 34% to 
58%. DFA using the MAC and the standard MMPI scales 
together did significantly increase the total proportion of 
subjects correctly identified by increasing the rate of 
correct classification of the medical controls to 66%, =
2.39. The fact that after the MAC scale made its 
contribution both 4/1M and 3/H^_ added to the discrimination 
lends support to the notion that the MAC scale taps a 
construct which is not wholey interchangeable with either 
psychopathy nor neuroticism.
Use of all the MMPI scales did not increase the 
discriminatory power over the MAC scale plus the standard 
MMPI scales. Although a few research and Wiggins scales 
were entered into the DFA equations after the MAC and 
standard MMPI scales, they added little to the efficacy of
classification or to the variance explained. Again, the MAC 
scale was the single most powerful variable in the 
differentiation of substance abusers from medical controls.
The DFAs revealed that age was the single most powerful 
discriminator between alcoholics and drug abusers, again, 
consistent with previous findings (Sutker et al., 1979).
The largest and the only significant MMPI difference between 
the two substance abuse groups was in 6/Pa., indicating that 
the drug abusers were more suspicious, rigid, hostile, 
sensitive to perceived affronts, and more likely to use 
projection of negative feelings and externalization of 
blame. These results could reflect the psychogenic effects 
of certain psychoactive agents, the illicit lifestyle the 
drug abusers endure, and/or the behavior differences that 
influence the form of psychopathology adopted.
The medical controls in the present study showed MMPI 
profiles similar to those often found with other VA medical 
samples (Apfeldorf & Hunley, 1978) with elevated somatic 
concerns, dysphoria, and unsophisticated defenses (1/Hs-2/D- 
3/Hy-8/Sc). Refer to Figure 1 for the MMPI profiles for the 
alcoholic, drug abuse, and medical control groups. The
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substance abuse subjects' MMPI profiles indicate significant 
impulsivity, antisocial characteristics, anger, low
frustration tolerance, and hostility, characteristics 
commonly associated with those subjects with profiles of 
4/Pd-2/D-9/Ma (Alcoholic Group) and 4/Pd-2/D-7/Pt,-8/Sc-9/Ma 
(Drug Abuse Group). In addition, both substance abuse 
groups had significantly higher means on 9/Ma which 
increases the likelihood of acting out impulses and 
intolerance for delay of gratification. An interpretation 
of the drug abuse group's profile would suggest somewhat 
more psychopathology than the alcoholic group's profile.
In summary, if a subject has a MAC scale score of 23 or 
below, one can be fairly confident he is not a substance 
abuser. If the MAC scale score is 27 or over, the chances 
are excellent that the subject is a substance abuser. Tor 
those subjects with intermediate scores, elevated 4/J?d makes 
it likely that the subject is a substance abuser and 
elevated 1/Hs increases the probability that he is not a 
substance abuser. If the subject is a substance abuser, age 
differentiates alcoholics from drug abusers with older 
subjects more likely to be alcoholic. An elevated 6/Pa 
scale probability that the individual is a drug abuser. 
Finally, the MAC scale by itself selects substance abusers 
as well as do linear combinations of the standard, research, 
and Wiggins scales when age was not included. Finally, two 
standard MMPI scales, 4/Pd (low) and 1/Hs (high) are needed 
in combination with the MAC scale to help identify the 
medical controls. The research and Wiggins scales did not 
contribute much to the DFA but they did aid in adding to the
content of the clinical description of the subject groups.
Looking at the demographic breakdown of the three 
subject groups in Hypothesis One, the current results are 
consistent with earlier reports that alcoholics as a group 
tend to be older than drug abusers. As can be expected in a 
VA setting, most of the subjects in all groups were semi­
skilled or unemployed. The moderately higher rate of semi­
skilled employment of the drug abusers may be due in part to 
the better education and employment opportunities of a 
younger (relative to the other two groups) generation.
Although no differences were noted on the grade in 
which the subjects left school, the two substance abuse 
groups were more likely than the medical controls to have 
finished the 12th grade, a finding probably due to the 
intensive GED program for substance abusers in' VA inpatient 
treatment. Medical patients were more likely to be 
currently married, the alcoholics separated/divorced, and 
the drug abusers equally likely to be single, married, or 
separated. This last finding again may be due to the 
younger age of the latter group as they may not have not had 
enough time to marry and subsequently divorce. The present 
correlations between the MAC scale and demographic and MMPI 
variables are subtantially consistent with most other 
findings in the MAC scale/MMPI literature, e. g., Schwartz 
and Graham (1979), despite expanding the subject pool to 
include drug abusers. Generally, the MAC scale did not
correlate with age, SES, education, marital status, or IQ, 
nor was it linked to differences in race. The extremely 
significant positive correlations (j> < .001) with 9/Ha and 
AUT strongly suggest that high MAC scale scores are linked 
with sensation-seeking, self-centeredness, need for 
attention, demandingness, a sense of entitlement to special 
favors (9/Ma). disregard for and conflict with societal 
expectations and authority figures, and a lack of 
internalized behavioral controls and ethics (AUT).
The very high negative correlations suggest high MAC 
scale scorers are not willing to accept the consequences of 
their behavior, exhibit little leadership and personal 
responsibility (^e); they are not perceived as trustworthy, 
but they are seen as impulsive, domineering, aggressive, 
emotional, and as intolerant of frustration (Factor R).
Lower order yet significant correlations add to the 
clinical picture of high MAC scale scorers' characteristics 
such as somatic preoccupation (3/Hy ), dysphoria (PEP), 
unusual thinking (JF and PSY) . unhappy family lifestyle 
(FAM). lack of insight and sophistication (I.), and lack of 
self-control and self-confidence (jC), and a professed 
religiosity that does little to influence the high scorer's 
life (REL). However, the standard primary psychopathic 
profile was not noted.
Concerning Hypothesis Two, the difference in IQ for the 
FNs and TPs was statistically but not clinically 
significant, as the difference was only four points. When
the medical controls were contrasted on demographic 
variables for Hypothesis Two they resembled the HMs on IQ. 
They did not differ from either of the MAC scale groups on 
age or other important demographic variable except for not 
having as much opportunity to gain a GED.
There was partial support for the first part of 
Hypothesis Two (as seen on Figure 2) that is, the HMs
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exhibited profiles of 9/Ma-4/Pd-8/Sc and not 4/jM or 4/Pd- 
9/Ma profiles as predicted. This is in accord with the 
findings of Schwartz and Graham (1979) who also found the 
major scale elevation to be 9/Ma.. The HMs and other persons 
with such profiles are noted for high energy levels, 
grandiose and poorly organized goals, limited insight into 
their limitations, interpersonal superficiality, sensation- 
seeking, disagreement with authority, resentment that others 
do not grant them what they want when they want it, and 
superficial gregariousness. Although they insist on being 
viewed as poised and imperturbable, they are extremely 
insecure and they do admit to anxiety, dysphoria, and 
confusion, particularly when their behaviors have netted 
them negative consequences (Sutker & Archer, 1979; Webb & 
McNamara, 1979).
The less important scale that statistically contributed
to the DFA, 5/Mf, suggests that HMs see themselves as 
emphasizing physical strength and traditional male sex 
roles. They enjoy physical activity and coarse talk which 
again may serve to hide doubts about their worth (Webb & 
McNamara, 1979). The elevated REL scale indicates they 
admit to a strong religious belief; however, apparently a 
large discrepency exists between their religious beliefs and
their behaviors (Graham, 1977).
To contrast the LMs and HMs, both tended to be
antisocial, nonconforming, and alienated from themselves and
others (4/Pd^) and angry with family members (FAM) . However, 
the elevated 9/Ma and AUT and lower scores on Factor R, and 
Re of the HMs indicates more severe psychopathy in their 
quest for excitement, immediate satisfaction of needs, self- 
centeredness, lack of insight and self-doubts, and lack of 
appreciation of the negative sequelae of their misdeeds 
(Graham, 1979). Not only were HMs more serious in their 
psychopathy, they exhibited more confused thinking (ORG), 
somatic complaints (HEA), and professed belief in religion 
(REL) (Graham, 1979).
The evidence is mixed for part lc of Hypothesis Two, 
that LMs would have significantly higher neurotic scale 
scores than HMs. The current data indicates the HMs do 
experience significant negative mood states which is in line 
with MacAndrew's (1981a) contention that HMs are unstable or 
secondary psychopaths. Medical controls, LMs, and HMs 
exhibited similar elevations on 7/Pt. 2/D, .and 8/Sc.. LMs
were higher on 0/Si and SOC which is consistent with the 
view that they are less likely to be sensation-seeking and 
they are more socially retiring, cautious, self-effacing, 
and compliant to authority and the wishes of others (Graham, 
1979).
As predicted in the second part of Hypothesis Two, the 
MANCOVAs revealed that there were more differences between 
LMs and HMs, regardless of substance abuse group, than there 
were between substance abuse groups. Thus, membership in a 
MAC scale subtype is more descriptive than membership in a 
substance abuse group. This is reinforced by the findings 
that the MAC scale did not differentiate alcoholics from 
drug abusers and that the mean MMPI profiles were not 
different across substance abuse groups except on scale 
6/Pa.
The third part of Hypothesis Two also had varied 
support. The LMs and medical controls as hypothesized, 
certainly were not similar on 4/Pd.. Contrary to 
predictions, however, they were similar in exhibiting 
elevated levels of 0/Si. SOC, 2/J3, and lower levels of 9/Ma, 
Fac tor R., £, AUT, HOS. HYP, and PS Y . Additionally, both the 
HMs and the medical controls both were higher on mental 
confusion (PSY) and religiosity (REL) than the LMs.
The correlations for the drug abuse group between the 
MAC scale and other MMPI scales and the differentiation of 
the drug abuse group LMs and HMs on the MMPI scales provide
a validation of the MAC scale construct and factor structure 
beyond alcoholics to drug abusers. Impulsivity, 
interpersonal superficiality, authority conflict, 
religiosity, mental confusion, and sensation-seeking form 
the basis of the MAC scale just as originally established on 
alcoholics. The present data showed the same MMPI scale 
patterns with drug abusers as with alcoholics, thus
demonstrating the construct is the same across groups. As
such, the MAC scale can be said to as descriptive of drug 
abusers as alcoholics, and can discriminate both groups 
equally well from medical patient controls.
Placing the current data concerning the LMs, HMs, and 
medical controls into Eysenck's (1961, 1981) personality 
framework is of particular interest. Prior reports (Moore, 
1984a, 1984b; O'Neil et al., 1984; Wisnieski et al., 1985)
suggest that low and high MAC scale scoring alcoholics 
cannot be differentiated on the basis of N’euro t icism using 
Eysenck's (1961) two-dimensional system. Introduction of 
the third dimension, Psychoticism (Eysenck, 1981), permits 
maximum distance between the LMs, HMs, and medical controls. 
Using Wakefield’s (1974) method of placing MMPI scales on 
the three-dimensional system, it can readily be seen in
Insert Figure 3 About Here
Figure 3 all three subject groups do not differ on 
Neuroticism, the HMs are higher on Extraversion than the
other two groups, and the LMs are lower on Psychoticism, a 
dimension shared by the HMs and the medical controls. These 
results are consistent with the mean plot coordinates of 
Table 32 which demonstrate the three-way differentiation of 
the groups based on MMPI variables.
The current results are consistent with MacAndrew's 
(1980, 1981a) contention that IIM alcoholics are as unstable 
(high Neuroticism) as LMs but HMs are higher in 
Extraversionism than LMs. Other researchers (O'Neil et al., 
1984; Wisnieski et al. 1985; and the current author) who 
have predicted HMs would be more unstable were not supported 
by the current data. The current data also explain why 
Oossop (1978a) and Orford (1976) did not obtain higher 
Extraversion scores: the heterogenous MAC scale make-up of 
their samples masked differences between subgroups which may 
well have been revealed had they been separated on extreme 
MAC scale scores.
The MAC scale groups may be hypothesized to occupy 
points on two continua (illustrated in Figure 4) which 
describes the two dimensions of neuroticism and psychopathy.
Insert Figure 4 About Here
Thus, the HMs are predicted to be higher on psychopathic 
indices than the LMs on neuroticism, but still exhibit more 
neurotic symptomology than primary psychopaths. Conversely,
the LMs would be expected to have more psychopathic 
characteristics than the true neurotics but less than the 
HMs and psychopaths. Additionally, the LMs would have more 
neurotic traits than the HMs and psychopaths. The current 
data supports the use of the two continuum model in that the 
LMs were less psychopathic and more neurotic than the HMs. 
The HM MMPI profiles were signficicantly psychopathic but 
were more neurotic than those typical of primary 
psychopaths. Similarly, the LMs MMPI profiles were more 
psychopathic than those typical of true neurotics.
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Table 1
Predictions Concerning Hypothesis One Using Alcoholic. Drug 
Abuse. and Medical Control Groups
la) Alcoholic and drug abuse groups will have mean MAC 
scale T-scores above 70; 
lb) Alcoholic and drug abuse groups will not differ on mean 
MAC scale scores; 
lc) Mean MAC scale scores of the medical control group will 
be below T-score 70;
Id) Mean MAC scale scores of the medical control group will 
be significantly lower than those of the two substance 
abuse groups.
2) MAC scale scores will correctly classify significant
numbers of subjects as either substance abusers or 
medical controls;
3) The MAC scale will classify subjects more accurately
than a discriminant function of the standard MMPI 
scales.
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Table 2
Predictions Concerning Hypothesis Two Using the Low and the
High MAC Scale Substance Abusing Subjects and the Medical
Control Sub jects
la) HMs will exhibit T-scores above 70 on 4/P_d, and/or
9/Ma,
lb) LMs will exhibit scores below 70 on 4/Pjd and 9/Ma;
these will be significantly lower than the IIMs;
lc) LMs will exhibit significantly higher scores on 1/Hs,
2/J), 3/lly, 7/Pt. and 0/Si relative to the HMs;
Id) HMs will be significantly higher than LMs on Wiggins'
scales of Family Problems, Manifest Hostility, and 
Hypomania and significantly lower on Depression, Social 
Maladjustment, Poor Morale, and Health Concerns;
le) LMs will be significantly higher than HMs on Factor A, 
Factor R, and Social Responsibility.
2) Each LM substance abuse group will resemble more 
closely the LMs of the other substance abuse group than 
its own HMs; similarly, the HMs of each group will be 
more like each other than its own substance abuse 
group's LMs.
3) LMs will resemble the medical control subjects in that 
each group will appear more neurotic and less 
psychopathic relative to the HMs.
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Table 3
Explanations for Statistical Abbreviations
Symbol
% Total percentage of subjects correctly classified.
pr Probability of correct classification obtained by 
multiplying together the correctly classified 
proportions of each group.
Prop Mean number of those correctly classified in the
combined substance abuse group and the medical 
control group.
£ z-test of significance between proportions, prior
probability equals .5. Differences between scores 
must reach 1.96 and 2.58 to reach significance at 
.05 and .01, respectively.
2jl The difference of one minus the eigenvalue; an 
index of variance accounted for.
Table 4
Abbreviations for the MMPI Scales Used
Standard Scales 
Lie
Infrequency
Correction
Hypochondriasis
Depression
Hysteria
Psychopathic Deviate
Masculinity-Femininity
Paranoia
Psychasthenia
Schizophrenia
Hypomania
Social Introversion 
Research 
Factor Â
Factor R_
Ego Strength
Social Responsibility
MacAndrew Alcoholism Scale
L
F
K
1/Hs
2/D
3/Hx
4/Pd
5/Mf
6 /Pa
7/Pt
8/Sc
9/Ma
P/Si
A* Factor A.
JR; Factor R_
Es
Re
MAC scale
(table continues)
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Table 4 (continued)
Abbreviations for the MMPI Scales Used
Wiggins
Social Maladiustment SOC
Depression PEP
Feminine Interests FEM
Poor Morale MOR
Religious Fundamentalism REL
Authority Conflict AUT
Psychoticism PSY
Organic Symptoms ORG
Family Problems FAM
Manifest Hostility HOS
Phobias PHO
Hypomania HYP
Poor Health HEA
Table 5
Correlations of the MAC Scale with Demographic and MMPI 
Scales
Demographics Standard MMPI Scales
Age -.035 L -.295**
SES .033 F .270**
Total Education .006 K -.306**
Marital Status .121 1/Hs -.116
IQ -.083 2/D -.189*
3/Hi -.219*
Wiggins Scales 4/Pd .238*
SOC -.1-31 5/Mf -.092
PEP . 150* 6 /Pa .121
FEM .026 7/Pt -.071
MOR .084 8/Sc .045
REL .173* 9/Ma .460***
AUT .503*** 0/Si -.167*
PSY .246*
ORG .047 Research Scales
FAM .234* Factor A .145*
HOS .399** Factor R -.483***
PHO .126 Es -.112
HYP .399** Re -.500***
HEA .137
*£ < .05 **£. < .01. ***£ < .001.
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Table 6
Demographic Descriptions of the Alcoholic. Drug Abuser. and 
Medical Control Groups
Alcoholics Drug Abusers Medical Controls 
n = 100 n = 100 n » 50
Age
Mean 38.03 33.79 37.98
SD 8.20 6.25 9.96
F(2, 247) » 8.58, £ = .0003.
Racial
White 5 5 46 27
Black 45 54 23
* 2(2) = 1.817, £ = .403.
SES
Middle and Above 11 12 2
Semi-skilled 15 33 11
Unsk./Unemp. 74 55 37
X 2(4) = 11.83, £ = .018
(table continues)
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Table 6 (continued)
Demographic Description of the Alcoholic. Drug Abuser. and 
Medical Control Groups
Alcoho-lic Drug Abuser Medical Control
Ed uca tion
Total Mean 12.52 12.54 11.64
SD 1.57 1.36 1.87
F(2, 247) =» 6.56, £  = .0017.
Grade Left Mean 11.74 11.99 11.34
School SD 2.28 2.12 2.04
F(2, 247) = 1 .50, £ = .225.
Mari ta1 Status
Single 25 34 9
Married 22 32 24
Separated/Div. 53 33 17
X 2 (4) = 15.96, £ = .0031.
1 0
Mean 97.61 95.50 93.56
SD 11.07 8.43 8.91
F(2, 247) =» 6.56, £  = .0532.
Table 7
MAC Scale Distribution Across Groups
Alcoholic Drug
Abuser
Medical
Control
Tota 1
Mean * 72.51 70.87 55.69 68.54
SD 11.51 12.23 9.80 13.28
ANOVA F = 37.88 , 2. < -0001 2
Mode 73 67 Not Unique 67
Median 73 70 56 67
25%tile 64 64 50 59
75"tile 82 79 64 79
Skewness .10 -.02 -.33 -.01
Kurtosis -.44 .11 -.20 -.13
*MAC Scale scores are represented in T-scores.
2Tukey's test indicates the two substance abuse groups are 
not significantly different from each other but each is 
significantly different from the medical control group.
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Table 8
Numbers of Sublects Correctly Class!fied by Different MAC 
Scale Raw Score Values
Alcoh. Drug Med.
MAC Abus. Cont •
Value 1 % 2 3£r
4Prop. 5 X < 2 ) 6
20 99 99 8 .82 .158 57.5 2.34 215.2
21 99 98 10 .82 .197 59.3 2.90 206.2
22 98 95 17 .84 .328 65.2 4.75 187.3
23 93 92 23 .85 .425 68.5 5.78 144.3
24 89 89. 27 .82 .481 71.5 6.71 122.0
25 83 81 31 .78 .508 72.0 6.87 84.8
26 77 77 35 .76 .539 73.5 7.34 56.3
27 69 69 42 .72 .579 76.5 8.28 52.0
28 60 54 46 .60 .524 74.5 7.65 39.6
29 55 44 47 .58 .465 70.7 6,46 40.2
^Numbers for the three groups are 100, 100, and 50.
2Total percentage of subjects correctly classified.
3Probability of correct classification by multiplying the
correctly classified proportion of the combined substance 
abuse times the classified proprortion of the medical 
control group.
^Mean number of those correctly selected in the combined 
substance abuse groups and in the medical control group.
(table continues)
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Table 8 (continued)
Numbers of Subjects Correctly Classified by Different MAC 
Scale Raw Score Values
**Z-test of significance between proportions, prior
probability ■ .5. Scores must reach 1.96 and 2.58 to be
significant at the .05 and .01 levels, respectively.
£
All Chi-square values listed here are significant at the 
.0001 level.
Table 9
MANCOVA and ANCOVAs for the Standard MMPI Scales with the
Alcoholic. Drug Abuse. and Medical Control Groups
Multivariate Statistics
Wilk’s Lambda - .5762, £(26, 470) = 5.74, £ < .0001.
Note: Age was a significant covariate in the multivariate 
analysis, £(13, 234) =* 2.62, £  = .002.
Pairwise Multivariate Comparisons 
Alcoholics to Drug Abusers
Mahalanobis D2 = .5106. Hotelling T 2 = 25.528 
£(13, 186) = 1 .845, £ = .0392.
Alcoholics to Medical Controls
Mahalanobis D 2 = 4.008. Hotelling T 2 = 133.619 
£(13, 136) = 9.445, £  < .0001.
Drug Abusers to Medical Controls
Mahalanobis D2 = 3.756. Hotelling T 2 = 125.519 
£(13, 136) « 8.872, £  < .0001.
Univariate Statistics
Scale Alcoholic* Drug Medical F-Value Probab?
Abuser Control df=2, 247
Mean/SD Mean/SD Mean/SD
F 66.0/10.5 66.2/14.4 61.8/13.0 2.28
L 48.4/ 6.8 48.9/ 6.3 52.4/ 5.6 7.57 .00063a
.1045
K 48.7/ 8.0 50.4/ 8.5 52.8/ 8.9 4.12 0174
(table continues)
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Table 9 (continued)
MANCOVA and ANCOVAs for the Standard MMPI Scales with the
Alcoholic. Drug Abuse, and Medical Control Groups
kale Alcoholic Drug Medical F-Vnlue Probab.
Abuser Control df=2, 247
Mean/SD Mean/SD Mean/SD
1/Hs 62.2/13.1 63.3/15.5 75.8/14.9 16.33 .0001 a
2/D 72.3/14.2 73.7/15.0 75.8/15.9 .92 .3981
3/H^ 62.0/10.0 64.2/11.8 71.0/10.3 11.92 .0001 a
4/Pd 75.6/11.3 78.1/11.0 66.4/11.8 18.15 .0001a
5/Mf 63.0/ 9.3 62.3/ 9.5 59.5/ 8.6 2.33 .0991
6 /Pa 62.1/ 9.9 67.3/14.3 59.7/12.3 7.61 .0038b
7/Pt 68.7/13.2 73.4/14.2 68.0/18.0 .64 . 5258
3/Sjc 69.7/14.7 73.4/19.3 70.4/20.8 1 .16 .3156
9/Ma 67.6/10.6 69.8/12.0 61.1/11.4 9.89 .0001 Si
0/Si 56.4/ 9.9 54.6/10.7 57.3/10.4 1.31 .2721
Ns arei 100, 100, and 50 for the three groups, respectively
By the Bonferroni Technique, probabilities must be at least
.0038 and .0007 to reach significance levels of .05 and .01. 
3Age was a significant covariate.
Note: Subscript a indicates the nondiffering substance abuse 
groups both are significantly different from the medical 
controls at j> < .01. Subscript _b indicates all three groups 
are different from each other at £ < .05.
Table 10
MANCOVA and ANCOVAs for the Research MMPI Scales with the
Alcoholic. Drug Abuse. and Medical Control Groups
Multivariate Statistics
Wilk's Lambda = .7991, F(8, 484) = 7.21, £ = .0001. 
Note: Age was not a significant covariate in the 
multivariate analysis.
Pairwise Multivariate Comparisons 
Alcoholics to Drug Abusers
Mahalanobis D2 = .0609. Hotelling T2 = 3.0443 
F(4, 195) = .7495, £ = .559.
Alcoholics to Medica1 Controls
Mahalanobis I)2 « 1.5444. Hotelling T 2 = 51.4801 
F(4, 145) = 12.6092, £ = .0001.
Drug Abusers to Medical Controls
Mahalanobis D2 = 1.5972. Hotelling T2 = 53.2384. 
F(4, 145) = 13.0398, £  = .0001.
(table continues)
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Table 10 (continued)
MANCOVA and ANCQVAs for the Research MMPI Scales with the
Alcoholic. Drug Abuse, and Medical Control Groups
Scale Alcoholic
Mean/SD
Drug
Abuser
Mean/SD
1
Medical
Control
Mean/SD
F-Value 
£f=2, 247
Prob .
Factor A 59.1/11.6 59.2/11.8 55.8/12.8 1 .59 .2064
Factor R 48.6/ 9.4 47.6/ 8.9 57.6/10.0 22.30 .0001
Es 43.7/11.1 42.0/12.9 40.0/12.2 1.62 .1997
Re 43.4/11.9 42.8/10.9 49.7/ 9.6 8.32 .0003
Hj.s are 100, 100, and 50 for the three groups, respectively. 
Note: By the Bonferroni Technique, probabilities must be at 
least .0125 and .0025 to reach significance levels of .05 
and .01.
Note: Subscript £ indicates that the substance abuse groups 
are similar but that each is significantly different from 
the medical control group at .01.
Table 11
MANCOVA and ANCOVAs for the Wiggins MMPI Scales with the 
Alcoholic. Drug Abuse. and Medical Control Groups
Multivariate Statistics
Wilk's Lambda = .7378, F(26, 468) * 2. 96, £  = .0001.
Mote: Age was a significant covariate in the MANCOVA, F(13,
234) = 2.04, 2. = .0187.
Pairwise Multivariate Comparisons
Alcoholics to Drug Abusers
Mahalanobis 1)̂  = .3966. Hotelling I 2 = 19.8309.
F(13, 186) = 1.433, £ = .1475.
Alcoholics to Medical Controls
2Mahalanobis £ = 1.8271. Hotelling I 2 = 60.9045.
F(13, 136) = 4.3051, £  = .0001.
Drug Abusers to Medical Controls
2Mahalanobis J) = 1 .8807. Hotelling i 2 = 62.69
F(13, 136) = 4.4313, £ ■= .0001.
Univariate Statistics
Scale Alcoholic* Drug Medical F-Value Prob.
Abuser Control df =2, 247
Mean/SD Mean/SD Mean/SD
SOC 56.8/12.1 54.2/10.8 53.7/12.5 2.45 .08812
PEP 61.5/11.5 63.0/12.2 57.8/13.1 2.36 .0970
FEM 53.89/ 9.2 54.9/ 8.5 55.6/ 9.4 .95 .3863
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Table 11 (continued)
MANCOVA and ANCOVAs for the Wiecins MMPI Scales with the
Alcoholic, Drug Abuse. and Medica1 Control Groups
Scale Alcoholic
Mean/SI)
Drug 
Abuser 
M e a n / S D
Medical
Control
Mean/SD
_F - Value 
d_f = 2, 247
Prob.
MOR 56.0/10.4 55.7/10.3 54.0/11 .3 .06
2
.5353
KF.L 50.7/ 9.6 52.4/ 9.0 53.1/ 8.4 1 .50 .2259
AUT 59.0/ 8.0 58.5/10.2 53.1/ 8.9 7.49 .0007 a
PSY 57.7/ 9.4 60.7/14.7 56.0/13.4 1.47 .2309 2
ORG 62.1/12.2 61.6/16.8 67.9/15.3 3.24 .0408 a
FAM 64.0/13.9 66.4/14.0 56.6/13.1 6.99 2.0011 a
nos 54.0/ 8.7 53.7/ 9.8 48.3/ 9.2 6.55 .0017 a
PHO 56.6/11.1 58.8/12.4 58.7/11.8 .90 .4078
HYP 56.6/ 8.7 57.0/ 9.4 52.0/ 8.4 5.22 .0060 a
HEA 58.4/10.2 58.8/12.2 60.7/10.6 .72 .4884
N̂[s are 100, 100, and 50 for the three groups, respectively. 
Note: By the Bonferroni Technique, probabilities must be at 
least .0038 and .0007 to reach significance levels of .05 
and .01.
Note: Subscript a. indicates the nondiffering substance abuse
groups both are significantly different from the medical
controls at £ < .01.
2Age was a significant covariate but group differences were 
not affected.
Table 12
Classification of the Alcoholic. Drug Abuse. and Medical 
Control Groups Using Only the MAC Scale Based on 
Discriminant Function Analysis
Classification Matrix
Percent Number of Cases
Group Correct  Classified
Alcoholic Drug Medical Prior
Abuser Control Prob .
Alcoholic 55.0 55 34 11 .40
Drug Abuser 45.0 44 45 11 .40
Medical 54.0 2 . 21 27 . 20
To ta 1 50.8 101 100 49
W i 1 k 1 s Lambda = .683, F( 2 , 247) = 37.8 , j> < .001 .
Eigenvalue = .46.
Canonical Correlation = .317.
* 2(4) = 52.7, 2. < -001.
Z = .258.
Probability (£j:) derived by multiplying together the correct 
proportion of each group ■ .13.
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Table 13
Discriminant Function Analysis for the Standard MMPI Scales 
and Age with the Alcoholic. Drug Abuse. and Medical Control 
Groups
Classification Matrix at Last Step
Group
Percent
Correct
Number of Cases 
Classified
Alcoholic Drug Medical Prior
Abuser Control Prob.
Alcoholic 56.0 57 36 8 .40
Drug Abuser 55.0 37 55 8 .40
Medical 56.0 14 8 28 .20
To ta 1 56.6 107 99 44
7t?C 4) = 35.7, J> < •001 .
Classif icntion Function
Alcoholic Drug Medical
Variable Abuser Control
Age .728 .660 .695
3/Hjl .207 .223 .353
4/Pd .388 .387 .242
6/Pa .138 .175 .137
0/Si .359 .320 .387
Constant -50.338 -■49.045 -50.681
(table continues)
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Table 13 (continued)
Discriminant Function Analysis for the Standard MMPI Scales 
and Age with the Alcoholic. Drug Abuse. and Medical Control 
Groups
Summary Table 
Step
mber Vari. £-To-Enter 11 Lambda Appr. £
1 4/Pd 18.15 2, 247 .872 18.15 .0001
2 3/iljr 31.70 4, 492 .696 24.43 .0001
3 Age 6.97 6, 490 .658 18.96 .0001
4 0/Si. 4 .33 8, 488 .636 15.49 .0001
5 5/Pa 4.03 10, 486 .615 13.34 .0001
Discriminant Functions
Eigenvalues 
Relative % 
Canonical 
Correlations
Group
Alcoholic 
Drug Abuser 
Medical
First 
. 4620 
.8060 
.5621
Second 
. 1 1 1 1  
. 1840 
.3163
Mean Plot 
Coordinates 
.23 .39
.44 -.35
-1.34 -0.09
Table 14
Discriminant Function Analysis for the Standard MMPI Scales.
MAC Scale. and Age with the Alcoholic. Drug Abuse. and
Medical Control Groups
Classification Matrix at Last Step
Group
Percen t 
Correct
Number of Cases 
Classified
Alcoholic Drug Medical Prior
Abuser Control Prob.
Alcoholic 55.0 55 41 4 .40
Drug Abuser 60.0 30 60 10 .40
Medical 72.0 9 5 36 .20
Total 60.4 94 106 50
5^(4) = 112.2, £ < .001 .
Classification Functions
Variable Alcoholic Drug Medical
Abuser Cont rol
Age .683 .617 .651
1/Hs .102 .107 .200
4/Pd .552 .565 .449
MAC .475 .461 .354
Constant -55.202 -53.190 -46.356
(table continues)
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Table 14 (continued)
Discriminant Function Analysis for the Standard MMPI Scales, 
MAC Scale, and Age with the Alcoholic. Drug Abuse, and 
Medical Control Groups
Summary Table
Step
Number Vari. F^-to-Enter d f Lambda Approx. F̂ ^
1 MAC 37.87 2, 247 .7653 37.87 .0001
2 l/fls 14.85 4, 492 .6828 25.85 .0001
3 4/Pd 20.33 6, 490 .5856 25.05 .0001
4 Age 6.54 8, 488 .5558 20.82 .0001
Discriminant Functions
First Second
Eigenvalues .6821 .0690
Relative % .91 .09
Canonical .6381 .2551
Correlations
Mean Plot 
Group Coordinates
Alcoholic .41 .29
Drug Abuser .41 -.29
Medical -1.64 0.00
Table 15
Discriminant Function Analysis for All MMPI Scales Used
Except the MAC Scale with the Alcoholic. Drug Abuse, and
Medical Control Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified
Alcoholic Drug Medical Prior
Abuser Control Pro b.
Alcoholic 55.0 55 34 11 .40
Drug Abuser 53.0 39 53 8 .40
Medical 68.0 9 7 34 .20
Total 56.8 103 94 53
X 2(4) = 58.7, £  < .001.
Classification Func tion
Alcoholic Drug Med ica1
Variable Abuser Control
Age .738 .668 .693
1/Hs -.153 -.148 -.021
4/Pd .466 .467 .341
6 /Pa .199 .242 .227
0/Sj, .041 .040 .183
Factor R .496 .500 .595
SOC .120 .079 -.024
HEA .294 .288 .202
Constant -59.340 -■57.532 -60.029
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Table 15 (continued)
Discriminant Function Analysis for All MMPI Scales Used 
Except the MAC Scale with the Alcoholic. Drug Abuse. and 
Medical Control Groups 
Summary Table 
Step
Number Vari. _F-t o-Enter if Lambda Approx. I S.
1 Factor R 22.29 2, 247 .8471 22.29 .000
2 4/Pd 16.91 4, 492 .7441 19.53 .0001
3 1/Hs 18.75 6, 490 .6458 19.95 .0001
4 Age 6.55 8, 488 .6129 16.92 .0001
5 SOC 4.46 10, 486 .5911 14.61 .0001
6 0/Sj, 5.30 12, 484 .5663 13.26 .0001
7 HEA 4.20 14, 482 .5463 12.15 .0001
8 6/Pa 4.06 16, 480 .5284 11 .27 .0001
Discriminant Functions
First Second
Eigenvalues .6833 .1242
Relative % .8461 .1539
Canonical .6371 .3324
Correlations
Group
Alcoholic 
Drug Abuser 
Medical
Mean Plot 
Coordinates 
.35 .40
.47 -.38
-1.64 -.05
Table 16
Discriminant Function Analysis for All the MMPI Scales Used
Including the MAC Scale, and Age with the Alcoholic, Drug
Abuse, and Medical Control Groups
Classification Matrix at the Last Step
Croup
Percent
Correct
Number of Cases 
Classified
Alcoholic Drug Medical Prior
Abuser Medical Prob.
Alcoholic 62.0 62 33 5 .40
Drug Abuser 55.0 32 55 9 .40
Med ica1 68.0 9 7 34 .20
Total 60.4 107 95 48
*?(4) = 70.6, 2. < •001.
Classificationi Function
Alcoholic Drug Medical
Variable Abuser Control
Age .781 .711 .735
1/Hs .029 .033 .129
4/Pd .422 .426 .314
6/Pa .068 .112 .078
0/Si .194 .189 .304
MAC .580 .555 .447
SOC .336 .291 .198
Constant -70.892 -67.206 -59.850
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Table 16 (continued)
Discriminant Function Analysis for All the MMPI Scales Used
Including the MAC Scale and Age with the Alcoholic. Drug
Abuse. and Medical Control Group
Summary Table 
Step
mber Vari. F^-to-Enter df Lambda Approx. £ j>
1 MAC 37.87 2, 247 .7653 37.87 .0001
2 1/Hs 14.85 4, 492 .6828 25.85 .0001
3 4/Pd 20.33 6, 490 .5856 25.05 .0001
4 Age 6.54 8, 488 .5558 20.32 .0001
5 SOC 5.65 10, 486 .5311 18.09 .0001
6 6/P 4.59 12. 484 .5117 16.05 .0001
7 0/Si 4.60 u , 482 .4928 14.61 .0001
Discriminant Functions
Eigenvalues 
Relative % 
Canonical 
Correlations
Group
Alcoholic 
Drug Abuser 
Medical
First
.7780
.8463
.6615
Second
.1412
.1537
.3517
Mean Plot 
Coordinates 
.47 .41
.40 -.42
■1.75 .03
Table 17
Classification Using the MAC Scale Alone Based on 
Discriminant Function Analysis with the Combined Substance 
Abuse Croup and the Medica1 Control Croup
Classification Matrix
Group
Substance 
Abuse 
M e d i c a 1 
Total
Percent
Correct
96.5
34.0
84.0
Number of Cases 
Classif ied
MedicalSubstance Abuse 
193
33
226
17
24
Prior 
Prob .
.30
.20
Wilk's Lambda * .7683, F(1, 248) = 74.76, £ < .0001. 
Eigenvalue = .3015.
Canonical Correlation = .4813.
TC^l) = 87.78, £ < .0001.
Z = 10.96.
Probability derived by multiplying together the correct 
proportion of each group = .33.
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Table 18
Discriminant Function Analysis for the Standard 
and Age with the Combined Substance Abuse Group 
Medical Control Group
MMPI Scales 
and the
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Substance Abuse Medical Prob.
Substance 95.0 190 10 .80
Abuse
Medical 58.0 21 29 .20
Total 87.6 211 39
X 2(l) = 77.5 , £ < .001.
Classification Functions
Substance Medical
Variable Abuse Control
K 1.297 1.365
i/Ms .067 .113
3/HZ .102 .183
4/Pd .387 .240
0/Si. .881 .943
Constant -77.101 -83.586
(table continues)
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Table 18 (continued)
Discriminant Function Analysis for the Standard MMPI Scales 
and Age with the Combined Substance Abuse Group and the 
Medical Control Group
Summary Table 
Step
Number Variable jr_t o-Enter df Lambda App. _F R
1 4/Pd 33.6 1, 248 .8804 33.6 .0001
2 3/Hx 61.6 2, 247 .7045 51.8 .0001
3 0/Si 4.9 3, 246 .6906 36.7 .0001
4 K 5.2 4*, 245 .6762 29.3 .0001
5 1/Hs 4.3 5, 244 .6645 24.6 .0001
Discriminant Function 
Eigenvalue .5004
Canonical .5792
Correlation
Mean Plot 
Group Coordinates
Substance
Abuse .35
Medical -1.42
Table 19
Discriminant Function Analysis for the Standard MMPI and MAC
Scales and Age with the Combined Substance Abuse Group and
the Medical Control Group
Classification Matrix at the Last Step
Group
Substance
Abuse
Medical
Total
Percent 
Correc t
96.0
66.0 
90.0
Number of Cases 
Classi f ied
Substance Abuse Medical 
192 8
17 33
209 41
X ^ l )  ■ 30.5, 2. < .001. 
Classification Functions
Variable 
MAC Scale 
1/Hs 
4/Pd
Constant
Substance
Abuse
.475
.153
.486
-40.791
Medica 1 
Control 
.360 
.249 
.376 
-33.629
Prior 
Prob.
.80
.20
(table continues)
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Table 19 (continued)
Discriminant Funct ion Analysis for the Standard Ml IPI and MAC 
Scales and Age with the Combined Substance Abuse Group and 
the Medical Control Group
Summary Table 
Step
Number Variable £-to-Enter d£ Lambda App. £ H
1 MAC 74.7 1, 248 .7684 74.7 .0001
2 1 / lj_s 29.4 2, 247 .6865 56.3 .0001
3 4/Pd 38.0 3, 246 .5954 55.9 .0001
Discriminant Function 
Eigenvalue .6821
Canonical .6368
Correlation
Mean Plot 
Group Coordinates
Substance .41
Abuse
Medical -1.65
Table 20
Discriminant Function Analysis for all 
Except the MAC Scale with the Combined 
and the Medical Control Group
the MMPI Scales 
Substance Abuse
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Substance Abus. Medical Prob.
Substance 95.5 191 9 .80
Abuse
Medical 56.0 22 28 .20
Total 87.6 213 37
•
COr-'.II
rHW
"x 76, £ < .001.
Classification Functions
Substance Med ical
Variable Abuse Control
1/Hs -.118 .004
4/Pd .504 .391
Factor R .528 .618
HEA .409 .339
Constant -40.559 -42.912
(table continues)
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Table 20 (table continued)
Discriminant Function Analysis for All the MMPI Scales Used
Except the MAC Scale with the Combined Substance Abuse Group
and the Medical Control Group
Summary Table 
Step
Number Variable £-to-Enter d_f Lambda App. £ 2
1 Factor R 43.30 1, 248 .8514 43.30 .0001
2 4/Pd 31.06 2, 247 .7562 39.80 .0001
3 1/Hs 37.60 3. 246 .6560 43.00 .0001
4 HEA 6.92 24 5 .6379 34.76 .0001
Discriminant Function 
Eigenvalue .5675
Canonical .6017
Correlation
Mean Plot 
Group Coordinates
Substance .38
Abuse
Medical -1.50
Table 21
Discriminant Function Analysis for All the MMPI Scales Used
Including the MAC Scale and Age with the Combined Substance
Abuse Group and the Medical Control Group
Classification Matrix at the Last Step
Group
Substance
Abuse
Percent
Correct
95.5
Number of Cases 
Classif ied
Substance Abuse 
193
Medical 70.0 15
To ta 1 90.4 206
X 2(l) = 79.8, £  < .001.
Classificationi Function
Substance Med ical
Variable Abuse Control
1/Hs .034 .124
4/Pd .409 .296
0/Si, .214 .325
Factor R .762 .823
MAC .766 .661
SOC .113 -.013
Constant -71.852 -67.340
Medical
7
35
42
Prior 
Prob.
.80
.20
(table continues)
164
165
Table 21 (continued)
Dineriminant Function Analysis for All the MMPI Scales Used 
Including the MAC Scale and Age with the Combined Substance 
Abuse Croup and the Medical Control Group
Summary Table 
Step
Number Variable £-to-Enter df Lambda App. £ £.
1 MAC 74.76 1, 248 .7684 74.76 .0001
2 i / M 29.43 2, 247 .6865 56.33 .0001
3 4/Pd 38.09 3, 246 .594 5 55.93 .0001
4 Fac tor R 4.05 4 , 245 .5848 43.48 .0001
5 SOC 6.27 5, 244 .5701 36.79 .0001
6 0/Si 8.60 6 , 243 .5506 33.05 .0001
Discriminant Function 
Eigenvalue .8160
Canonical .6704
Correlation
Mean Plot 
Group Coordinates
Substance .45
Abuse
Medical -1.80
Table 22
Demographic Descriptions of Low and High MAC Scale Groups
Low Scorers High Scorers
_n = 6 2 2 = 6 0
Group Membership
Alcoholic 31 31
Drug Abuser 27 33
X 2d )  - 3.03, £ = .58
Age
M e a n 3 A . 7 7 33. 12
SD 6.50 6.84
F(l, 118) = .59, £  = .442 t
Race
White 35 34
Black 26 27
■
1^•n
00iH•iHnN—'
SES
Middle and Above 9 5
Semi-skilled 14 13
Unskilled/Unempl. 39 42
X 2 (2) = .481, £ - .786. (Table continues)
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Table 22 (continued)
Demographic Description of Low and High MAC Scale Groups
Low Scorers High Scorers
Education
Total
Mean 12.68 12.24
SD 1.55 1.17
F(l, 118) = 3.29, £  = .072.
Grade at Dropout
Mean 12.33 11.79
SD 2.11 2.09
F(l, 118) = .54, £ = .468.
Mari ta1 Status
Single 23 15
Married 15 19
Separated/Divorced 23 26
X 2(2) = 2.33, £  = .312.
Ifi
Mean 98.67 94.51
SD 9.85 9.20
F(l, 118) ~ 6.01, £  = .015.
Table 23
MANCOVA and ANCOVAs for the Standard MMPI Scales with the
Low MAC Scale and the High MAC Scale Groups
Multivariate Statistics
Alcoholic Compared to Drug Abuser
Hotelling £ 2 = 15.97, F(13, 106) = 1.10, £ = .3638.
Low MAC Scale Compared to High MAC Scale
Hotelling T 2 = 112.83, F(13, 106) = 7.SO, £  = .0028.
Interaction
Hotelling T 2 = 24.21, F(13, 106) = 1.167, £ = .0773.
Mote: Age was a significant covariate on the standard MMPI
scales, Hotelling T 3 = 37.31, £(13, 105) = 2.58, £ = 0039.
However, no group differences on the MANCOVA or the ANCOVA
changed when age was covaried.
Univariate Statistics
MAC Scale
Scale Low* High F.-Value Probab?
df=l, 118
L 50.6/ 7.7 47.4/ 5.2 6.96 .00953
F 62.3/10.4 69.3/13.2 9.33 .0028
K 52.3/ 8.5 48.3/ 7.6 7.22 .0083
1/Hs 60.6/12.7 65,2/16.6 3.13 .07933
(table continues)
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Table 23 (continued)
MANOVA and ANOVAs for the Standard MMPI Scales with the Low
MAC Scale and the High MAC Scale Groups
MAC Scale
Scale Low High J?-Value Prob.
df=l, 118
2/D 75.2/16.3 70.7/14.2 2.88 .0925
3/H£ 63.4/10.6 63.3/11.9 0.00 .9715
4/Pd 76.1/12.9 78.1/11.9 0.71 .4007
5/Mf 64.9/10.2 60.2/ 9.3 6.57 .0117
6/Pa 64.2/11.0 65.3/12.6 .11 .7425
7/Pt 69.5/13.4 67.3/13.9 .95 .3308
3/Sc 69.9/15.7 72.8/17.2 .73 .3953
9/Ma 62.3/10.1 75.0/ 9.1 50.74 .0001
0/Si 57.7/11.6 52.5/ 9.3 7.70 .0064
1 Ns are 62 and 60, respectively.
 ̂By the Bonferroni 1Technique, probabilities must be at least
.0038 and .0007 to reach significance levels of .05 and .01,
respectively.
3 Age was a significant covariate but differences between 
groups were not effected on individual scales.
Table 24
MANCOVA and ANCOVAs for the Research MMPI Scales with the
Low MAC Scale and the High MAC Scale Groups
Multivariate Statistics 
Alcoholic Compared to Drug Abuser 
Hotelling T 2 =» 2.97, F(4, 115) = .72, £ = .5771.
Low MAC Scale Compared to High MAC Scale 
Hotelling T 2 = 62.58, F(4, 115) = 15.25, £ = .0001. 
Interaction
2Hotelling T = 3.92, F(4, 115) - 2.13, £ = .0761.
Note: Age was not a significant covariate with the MANCOVA 
or with the ANCOVAs.
Univariate Statistics
Scale
Factor A
Factor R
Es
Re
Low1
Mean/SD 
56.6/12.1 
51.9/ 9.2 
46.2/10.7 
48.9/ 9.8
High 
Mean/SD 
59.8/11.2 
43.9/ 8.3 
39.8/11.8
  39.1/ 9.1
1l[s are 62 and 60 for the Low and High groups, respectively. 
2By the Bonferroni Technique, probabilities must reach at 
least .0125 and .0025 to reach significance at .05 and .01.
£-Value Prob? 
df=(1, 118)
2.14 .1458
23.92 .0001
9.34 .0028
31.42 .0001
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Table 25
MANCOVA and ANCOVAs for the Wiggins MMPI Scales with the Low
MAC Scale and the High MAC Scale Groups
Multivariate Statistics 
Alcoholic Compared to Drug Abuser 
Hotelling T2 * 11.26, F(13, 106) = .78, £ = .6813.
Low MAC Scale Compared to High MAC Scale)
Hotelling T 2 = 116.27, F(13, 106) = 8.03, £  = .0001. 
Interaction
Hotelling £ 2 = 23.90, F(13, 106) » 1.65, £ = .0826.
Note: Age was not a significant covnriate with the MANCOVA 
or with the ANCOVAs.
Univariate Statistics
1Scale Low High F_- Value Prob.
Mean/SD Mean/SD df=(l, 118)
SOC 58.5/13.3 51.4/ 9.4 11 .97 .0008
PEP 60.3/12.7 62.8/11.3 1.11 .2937
FEM 54.6/ 8.8 54.6/ 9.4 0.00 .9937
MOR 54.3/11.4. 56.0/ 9.8 0.68 .4102
REL 48.7/11.2 54.6/ 7.8 11.51 .0009
AUT 52.6/ 9.5 63.1/ 7.0 46.08 .0001
PSY 55.2/ 9.5 62.5/13.0 11.47 .0010
(table continues)
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Table 25 (continued)
MANCOVA and ANCOVAs for the Wiggins MMPI Scales with the Low
MAC Scale and the High MAC Scale Groups
Scale Low High F-Value Prob.
Mean/SD Mean/SD
ORC 58.7/13.2 65.1/16.3 5.04 .0202
FAM 63.0/16.3 66.5/12.0 1.48 .2260
HOS 50.1/ 8.4 56.9/ 9.3 17.17 .0001
PHO 54.3/ 9.7 59.2/12.6 6.14 .0146
HYP 52.9/ 9.2 59.9/ 7.8 19.76 .0001
UFA 55.2/10.3 61.8/12.4 9.98 .0020
^ s  are 62 and 60 for the Low and High groups, respectively. 
2Hy the Bonferroni Technique, probabilities must reach at 
least .0038 and .0007 to achieve significance at .05 and
Table 26
Discriminant Function Analysis for the Standard MMPI Scales
with the Low MAC Scale and the High MAC Scale Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Low MAC High MAC Prob.
Low MAC 77.4 48 14 .50
High MAC 75.0 15 45 .50
Total 76.2 63 59
x 2(l) = 33.6, < . 001.
Classification Functions
Variable Low MAC High MAC
9/Ha .597 .532
5/Mf .591 .735
Constant -38.517 -44.312
Summary Table
Step
Number Variable F-to-Enter jdf Lambda Approx. £ £
1 9/Ma 52.4 1, 120 .6958 52.475 .0001
2 5/Mf 8.4 2, 119 .6494 32.122 .0001
(table continues)
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Table 26 (continued)
Discriminant Function Analysis for the Standard MMPI Scales
with the Low MAC Scale and tho High MAC Scale Groups
Discriminant Functions 
Eigenvalue .5398
Canonical .5921
Correlations
Mean Plot 
Group Coordinates
Low MAC .72
High MAC -.74
Table 27
Discriminant Function Analysis for All MMPI Scales Used with
the Low MAC Scale and the High MAC Scale Groups
C1assification Matrix
Group
Percent
Correct
Number of Cases 
Classified___
Low MAC High I
Low MAC 83.9 52 10
High MAC 90.0 6 54
Total 86.9 58 64
X 2(l) = 66.8, £ < .001.
Classification Function
Variable Low MAC High MAC
F . 794 .941
Re. 1.197 1.087
SOC .244 .098
REL .585 .732
AUT 1.242 1.432
PSY -.304 -.396
Constant 100.662 -109.287
Prior 
Prob. 
.50 
.50
(table continues)
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Table 27 (continued)
Discriminant Function Analvsis for All MMPI Variables Used
with the Low MAC Scale Group and the High MAC Scale Group
Summary Table
Step Variable F-to- i rr 0 1 d_f Lambda App. £
Number Enter Remove
1 9/Ma 52.4 1 , 120 .6958 52.4 .0001
2 REL 14.3 2, 119 .6207 36.3 .0001
3 AUT 14.1 3, 118 .5541 31.6 .0001
4 0/Si 9.7 4 , 117 .5114 27.9 .0001
5 RE 9.3 5, 116 .4731 25.8 .0001
6 F 4.5 6. 115 .4550 22.9 .0001
7 9/Ma 2.0 5. 116 .4632 26.8 .0001
8 PSY 5.0 6, 115 .4436 24.0 .0001
9 SOC 5.4 7, 114 .4234 22.1 .0001
10 0/Si 3.9 6, 115 .4380 24.5 .0001
Discriminant Function
Eigenvalue
Canonical
Correlation
Group 
Low MAC 
High MAC
1 .28 
.7496
Mean Plot 
Coordinates
1 . 1 1
-1.14
Table 28
MANCOVA and ANCOVAs for the Standard MMPI Scales with the
Low MAC Scale, High MAC Scale. and Medical Control Groups
Multivariate Statistics
Wilk's Lambda - .3413, £(26, 312) = 8.54, £ < .0001.
Age was a significant covariate in the MANCOVA, Hotelling 
T 2 = 38.9, £(13. 156) = 2.78, £ = .0014.
Pairwise Multivariate Comparisons 
Low MAC Group to High I!AC Group
Mahalanobis D 2 = 3.77. Hotelling T 2 = 115.05 
£(13, 108) = 7.96, jj < .0001 .
High MAC Group to Medical Controls
2 2Mahalanobis £  = 6.10. Hotelling T = 166.49.
£(13, 96) = 1 1 .38, 2. < *0001.
Low MAC Group to Medical Controls
Mahalanobis J)2 = 4.07. Hotelling = 112.73.
£(13, 98) = 7.72, p, < .0001.
Univariate Statistics
Scale Low MAC* High MAC Medical £-Value Prob?
Mean/SD Mean/SD Mean/SD d f = 2 . 168
L 50.6/ 7.7 47.4/ 5.2 52.4/ 5.6 10.30 .0001c
£ 62.6/10.4 69.3/13.2 61.8/13.0 6.11 .0028 c
K 52.3/10.4 48.3/ 7.6 52.8/ 8.9 4.76 .0098 c
1/Hs 60.6/12.7 65.2/16.6 75.8/14.9 14.43 .0001_ cl
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Table 28 (continued)
MANCOVA and ANCOVAs for the Standard MMPI Scales with the
Low MAC Scale, High MAC Scale, and Medical Control Groups
2/D 75.2/16.3 70.7/14.2 75.8/15.9 1.90 .1527
3/Hs 63.4/10.6 63.3/11.9 71.2/10.3 8.99 .0002 a
4/Pd 76.1/12.9 78.1/10.6 66.4/13.5 13.85 .00010 a
5/Mf 64.9/10.2 60.2/ 9.3 59.5/ 8.6 5.36 .0055b
6/Pa 64.2/11.0 65.3/12.6 59.7/12.3 2.65 .0739
7/Pt 69.5/10.2 67.3/13.9 68.0/1800 .40 .6714
8/Sc 69.9/15.7 72.8/17.2 70.4/20.8 .34 .7137
9/Ma 62.3/10.1 75.0/ 9.1 61.1/11.4 31.81 .0001 c
0/Si 57.7/11.6 52.5/ 9.3 57.3/10.4 4.93 <0083 c
XNs :for the groups are 62, 60 , and 50, respectively •
2»y 1the Donferroni Technique, probabilities must be at
least .0038 and .0007 to reach significance levels of .05
and .01.
3Age was a significant covariate.
Note: Subscript fi indicates the medical controls are 
signficantly different from the nondiffering MAC scale 
groups. Subscript _b indicates that the medical controls 
were similar to the High MAC scale group and each was 
significantly different from the Low MAC scale group. 
Subscript £ indicates that the medical controls are not 
different from the Low MAC scale group but that both are 
signficantly different from the High MAC scale group.
Table 29
MANCOVA and ANCOVAs for the Research MMPI Scales with the
Low MAC Scale. High MAC Scale. and Medical Control Groups
Multivariate Statistics
Wilk's Lambda - .5689, F(8, 330) = 13.44, £ < .0001.
Age was not a significant covariate , Hotelling T 2 =.1376,
F(4, 165) = .34, j> = .8520.
Pairwise Comparisons
Low MAC Scale Group to High MAC Scale Group
Mahalanobis _D2 = 2.10. Hotelling T 2 = 64.05.
F(4, 117) = 15.61 , £ < .0001.
High MAC Group to Medical Controls
Mahalanobis I) 2 = 3.41. Hotelling T 2 = 93.12.
F(4, 105) = 22.63, £ < .0001.
Low MAC Group to Medical Controls
Mahalanobis I)2 = 1.05. Hotelling T 2 = 29.15.
F(4, 107) = 7.09, £  < .0001.
Univariate Statistics
Scale Low MAC * High MAC Medical F-Value Prob?
Mean/SD Mean/SD Mean/SD df=2. 168
Factor A 56.6/ 7.4 59.8/11.2 55.8/12.7 1.58 .2081
Factor R 51.9/ 9.2 43.9/ 8.3 57.6/10.0 30.58 .0001 a
Es 46.2/10.7 39.8/11.8 40.0/12.2 5.84 . 0035
b
Re 48.9/ 9.8 39.1/ 9.1 49.7/ 9.6 21.38 .0001„ C
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Table 29 (continued)
MANCOVA and ANCOVAs for the Research MMPI Scales with the 
Loy MAC Scale, High MAC Scale. and Medical Control Groups
^ s  for the groups are 62, 60, and 50, respectively.
2Uy the Bonferroni Technique, probabilities must be at 
least .0125-and .0025 to reach .05 and .01, respectively. 
Note: Subscript â indicates that all three groups are 
significantly different from each other. Subscript ^ 
indicates that the High MAC scale group and the medical 
control groups are similar to each other and both are 
significantly different from the low MAC scale group. 
Subscript ĉ indicates that the Low MAC scale group and the 
medical control groups do not differ from each other and 
that both are significantly different from the High MAC 
scale group.
Table 30
MANCOVA and ANCOVAs for the Wiggins MMPI Scales with the Low
MAC Scale, High MAC Scale. and Medical Control Groups
Multivariate Statistics
Wilk's Lambda = .4536, F(26, 312) = 5.82, £ < .0001.
Age was not a significant covariate. Hotelling T2 = 19.27, 
F(13, 156) = 1.38, £ = .176.
Pairwise Multivariate Comparisons 
Low MAC Group to High MAC Group
Mahalanobis D2 a 3.81. Hotelling T2 = 116.19.
F(13, 108) = 8.04, £  < .0001.
High MAC Group to Medical Controls
Mahalanobis = 3.23. Hotelling = 92.26.
F(13, 96) = 6.30, £  < .0001.
Low MAC Group to Medical Controls
Mahalanobis = 1.96. Hotelling = 54.38.
F(13, 98) = 3.72, £ = .0001.
Univariate Statistics 
Scale Low MAC1 High MAC 
_____________________ Mean/SD
SOC 58.5/13.3 51.4/ 9.4
PEP 60.3/12.7 62.8/11.3
FEM 54.6/ 8.8 54.6/ 9.4
MOR 54.3/11.4 56.0/ 9.8
Medical F-Value 
df=2. 168
Prob2.
53.7/12.5 5.63 .0033
57.8/13.1 1.86 .1588
55.6/ 9.4 .17 .8454
54.0/11.3 .43 .6405
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Table 30 (continued)
MANCOVA and ANCOVAs for the Wiggins MMPI Scales with the Low
MAC Scale, High MAC Scale, and Medical Control Groups
REL 48.7/11.2 54.6/ 7.8 53.1/ 8.4 6.38 .0021 b
AUT 52.6/ 9.5 63.1/ 7.0 53.1/ 8.9 28.23 .0001 a
PSY 55.2/ 9.5 62.5/13.0 56.0/13.4 6.03 .0030 a
PEG 58.7/13.2 65.1/16.3 67.9/15.3 5.70 .0040 b
FAM 63.0/16.3 66.5/12.0 56.6/13.1 6.12 .0027 c
I! OS 50.0/ 8.4 56.9/ 9.3 48.3/ 9.2 13.86 .0001 a
PHO 54.3/ 9.7 59.5/12.6 58.7/11.8 3.57 .0302 b
HYP 52.9/ 9.2 59.9/ 7.8 52.0/ 8.4 14.50 .0001 a
IIEA 55.2/10.3 61.3/12.4 60.7/10.6 6.07 .0029 b
1 Ms for the three groups are 62, 60, and 50, respectively ■
2 By the Bonferroni Technique, probabilities must reach at
least .0038 and .0007 to reach significance of .05 and .01 •
Note: Subscript a indicates the Low MAC scale group and the
Medical Control are similar and both are significantly 
different from the High MAC scale group. Subscript _b
indicates that the High MAC scale group and the Medical
Control groups are similar but both are significantly
different from the Low MAC scale group. Subscript £
indicates that all groups are significantly different from
Table 31
Discriminant Function Analysis for the Standard MMPI Scales
with the Low MAC Scale. High MAC Scale. and Medical Control
Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Low MAC High MAC Medical Pr ob.
Low MAC 58.1 36 17 9 .25
High MAC 63.3 13 38 9 .25
Medical 70.0 9 6 35 .50
Total 63.4 58 61 53
X 2(4) = 85. 2, 2. < .001.
Classification Function
Variable Low MAC High MAC Medical
1/Hs .158 .201 .265
4/Pd .449 .474 .341
7/Pt -.117 -.200 .130
9/Ma .494 .647 .499
Constant -34.258 -43.646 -33 .462
(table continues)
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Table 31 (continued)
Discriminant Function Analysis for the Standard MMPI Scales
with the Low MAC Scale. High MAC Scale. and Medical Control
Groups
Summary Table 
Step
Number Variable JF-to-Enter df Lambda App. £
1 9/Ma 32.98 2, 169 .7193 32.98 .0001
2 2/Hs 16.78 4, 336 .5997 24.47 .0001
3 4/Pd 18.74 6, 334 .4897 23.87 .0001
4 7/Pt 9.35 8, 332 .4401 21.05 .0001
Discriminant Function
First Second
Eigenvalues .6976 .3383
Relative Z .6734 .3266
Canonical .6410 .5028
Correlation
Mean Plot 
Group Coordinates
Low MAC -.02 .77
High MAC .96 -.42
Medical -1.12 -.45
Table 32
Discriminant Function Analysis for All the MMPI Scales Used
with the Low MAC Scale, High MAC Scale. and Medical Control
Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Low MAC High MAC Med ical
Low MAC 72.6 45 11 6
High MAC 81.7 5 49 6
Medical 74.0 9 4 37
Total 76.2 59 64 49
X 2(4) = 144.5, £  < .001.
Classification Function
Variable Low MAC High MAC Medical
1/Hs -.0329 -.0199 .1051
4/Pd .5846 .5831 .4592
0/Si .2786 .2067 .3783
Factor R .5120 .4697 .5974
Re 1.0453 .9220 .9939
SOC -.0144 -.0713 -.1477
REL .4314 .5414 .4743
AUT 1.1532 1.2749 1.2119
HEA -.0034 .0550 -.0726
Constant -109.5692 -111.8704 -111.9236
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Table 32 (continued)
Discriminant Function Analysis for All the MMPI Scales Used
with the Low MAC 
Groups
Scale, High MAC Scale . and Medical Control
Summary Table
Step Variable F-to- _F-1 o- df Lambda App. £ 2
N u m b e r Enter Remove
1 9/Ma 32.9 2. 169 .7193 32.9 .0001
2 1/Hs 16.7 4. 336 .5997 '24.4 .0001
3 4/Pd 18.7 6, 334 .4897 23.8 .0001
4 7/Pt 9.3 8, 332 .4401 21.0 .0001
5 Re 8.3 10, 330 .3998 19.1 .0001
6 REL 9.1 12, 328 .3595 18.2 .0001
7 Factor R 5.7 14, 326 .3357 16.9 .0001
8 SOC 4.4 16, 324 .3182 15.6 .0001
9 AUT 4.2 18, 322 .3024 14.6 .0001
10 7/Pt 3.5 16, 324 .3156 15.7 .0001
11 9/Ma 2.9 14, 326 .3270 17.4 .0001
12 O/Sj, 5.3 16, 324 .3068 16.3 .0001
13 HEA 4.8 18, 322 .2895 15.3 .0001
Discriminant Functions
First Second
Eigenvalues 1.1234 .6269
Relative % .6418 .3582
Canonical .7273 .6207
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Table 32 (continued)
Discriminant Function Analysis for All the MMPI Scales Used 
with the Low MAC Scale, High MAC Scale. and Medical Control 
Groups
Mean Plot 
Coordinates
Group First Second
Low MAC -.31 1.02
High MAC 1 .34 i • w 00
Med ical -1.23 r—400•1
Appendix A
Direct Approach Substance Abuse Measures 
Single Dimension Alcohol Scales
The early alcoholism scales were rationally derived by 
asking questions presumed to be pertinent, e. g., the 
Cornell Selectee Index (Weider, Mittlemann, Wechsler, & 
Wolff, 1944). The first direct approach instrument which 
was empirically derived by comparing alcoholics to controls 
was the Alcadd (Manson, 1949) which correctly classified 85% 
of alcoholics during its normative work and on cross- 
validation (Manson, 1949; Murphy, 1956). Although the 
Alcadd is used clinically, it lacks recent or thorough 
validation and it may reflect psychological distress rather 
than alcoholism per se (Miller, 1976; Ross, 1973).
The Michigan Alcoholism Screening Test (MAST; Selzer, 
1971) is the alcoholism classification scale with the most 
data supporting its use* The original MAST contains 24 high 
face validity questions which ask about alcohol-related 
problems as medical, occupational, and legal difficulties, 
marital and social problems, and guilt over drinking, as 
well as drinking behaviors themselves. Reliability with 
reports of drinking from significant others is high 
(Leonard, Dunn, & Jacob, 1983) and significant percentages 
of alcoholics have been identified with the MAST (Selzer, 
Vinokur, & van Rooijen, 1975; Zung & Charalampous, 1975).
The MAST has been used with a variety of populations,
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including psychiatric patients (Moore, 1972), the military 
(Favazza & Pires, 1974), VA medical outpatients where it was 
more accurate than clinical interview (Magruder-Habib, 
Fraker, & Peterson, 1983), and college students (Favazza & 
Cannell, 1977). Some workers have questioned its usefulness 
in those problem drinkers who do not wish to be identified 
as such (Kaplan, Pokorny, Kanas, & Lively, 1974; Leonard et 
al., 1983). However, on the whole the MAST is only 
moderately effected by response sets (Skinner, 1979). The 
MAST does correlate with indices of distress (Skinner, 1979; 
Zung, 1978). Gibbs (1983), in a review, noted that although 
the MAST does identify almost all alcoholics in the samples, 
it does tend to have a high rate of false positives. 
Variations on the MAST include two short forms (Pokorny, 
Miller, & Kaplan, 1972; Selzer et al., 1975), administered 
to spouses (Morse & Swenson, 1975), asking for the latest 
date of the specific item problem (Zung, 1983), and asking 
if the problem was current, recent, or in the distant past 
(Magruder-Habib, Harris, & Fraker, 1982).
Two other classification scales have received 
independent verification. The Diagnostic Research Interview 
(Reich, Robins, Woodruff, Taibleson, Rich, & Cunningham, 
1975), composed of eight true/false items, correctly 
classified 85% to 95% of alcoholics and heavy drinkers from 
nonproblem drinkers during standardization and cross- 
validation (Bernardt, Mumford, & Murray, 1984; Costello &
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Bai1largeon, 1978). Similar rates of classification were 
obtained for the four-item CAGE (Mayfield, McLeod, ft Hall, 
1974; Bernardt et al., 1984).
Several instruments have attempted to quantify symptoms 
and behaviors associated with physical addiction to alcohol. 
Hilton and Lokare (1978) significantly discriminated between 
alcoholic and nonalcoholic groups and it correlated with 
indices of consumption. The Severity of Alcohol Dependence 
Questionnaire (SADQ; Stockwell, Hodgson, Edwards, Taylor, ft 
Rankin, 1979; Stockwell, Murphy, ft Hodgson, 1983) consists 
of 20 questions relating to alcohol dependence. Test-retest 
reliability over two weeks was .85 and significant 
correlations with observed symptoms of alcohol withdrawal 
were reported. Also, significantly different scores were 
obtained between alcoholics and social drinkers. The 
Alcohol Dependence Schedule (Chick, 1981) was devised to 
identify drinkers who were physically addicted to alcoho. 
Items of the scale had adequate interrater reliability 
figures but no other data supporting its use have been 
noted. Skinner and Allen (1982) took those items from the 
Alcohol Use Index (Wanberg, Horn, ft Foster, 1977) which 
tapped alcohol dependence. This Alcohol Dependence Scale 
had a high degree of internal consistency (.92) and it was 
related to medical and psychological correlates of extremely 
heavy drinking. However, no further data has been located 
on this scale. Raistrick, Dunbar, and Davidson (1983)
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presented the Alcohol Dependence Data which asks questions 
inclusive of heavy drinking as well as physical addiction. 
Split-half reliability was .87; social drinkers and 
psychiatric patients had closely resembling scores which 
were significantly different from those of alcoholics.
Instruments to measure the degree of impairment 
secondary to alcohol abuse include the Drinking Behavior 
Interview (Shelton, Hollister, & Cocka, 1969), the Bell 
Alcoholism Scale of Adjustment (Bell, Weingold, ft Lachin, 
1969), and the Alcoholism Severity Index (Evenson, Altman, 
Cho, ft Montgomery, 1973). The authors of the ASI have used 
it to quantify the severity of alcoholic symptoms (Evenson, 
Reese, ft Holland, 1982; Evenson, Holland , ft Cho, 1979).
All have not had independent verification or sufficient 
psychometric investigation. The Adolescent Alcohol 
Involvement Scale (AAIS; Mayer & Filstead, 1979) shows 
promise in classifying young people as alcohol abusers. 
Moberg (1983) demonstrated acceptable reliability and 
validity for the AAIS in a field study. Skinner, Holt, 
Allen, and Haakonson (1980) used the Munich Alcoholism Test 
(Feuerlein, Ringer, & Kufner, 1977) and found that the 
questionnaire part of this test was better suited to 
classifying younger alcoholics.
Authors have devised scales to measure particular 
aspects of alcoholism. Maxwell (1960) presented a 
questionnaire to identify problem drinkers in indus-trial
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settings in order to provide treatment. Rudie and 
McGaughran (1961) composed a scale to classify alcoholics as 
either essential or reactive. Filkins and Mortimer (1973) 
reported an interview for identify drivers who were at risk 
for driving while intoxicated. Deardorff, Melges, Ilout, and 
Savage presented the Situations Related to Drinking Alcohol 
Questionnaire which attempted to pinpoint the life 
situations and locations of alcohol abuse. Donovan and 
O'Leary (1978) provided some positive evidence for the 
Keyson and Janda Drinking Locus of Control Scale.
Expectancy of positive consequences of drinking 
distinguished abusive drinkers (Brown, Goldman, Inn, S 
Anderson, 1980). The Treatment Difficulty Scale (Costello G 
Baillargeon, 1981) was found to be homogenous in content and 
predictive of outcome of alcoholics in treatment. Mann, 
Sobell; Sobell, and Pavan (1985) developed the Family Tree 
Questionnaire for Assessing Family History of Drinking 
Problems which shows adequate reliability. Watson, Msaisto, 
and Sobell (1982) use a questionnaire to assess the efficacy 
of assertion in alcohol related situations. These scales 
are suggestive of research and clinical potential but all 
lack enough study to recommend their use without 
corroraborative indices.
Multidimension Alcohol Scales
The Iowa Scale of Preoccupation with Alcohol (IPSA; 
Mulford & Miller, 1960) and its successor, the Iowa
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Alcoholic Stages Index (IASI; Mulford, 1977) focus on the 
frequency of drinking behaviors, preoccupation with alcohol, 
and consequences of alcohol abuse. The IASI was said to 
reflect the four stages in the alcoholic process. Initial 
work demonstrated adequate reliability and validity 
(Mulford, 1980; Mulford a Fitzgerald, 1977) but they have 
not had independent validation or much use.
Probably the most elegant measure of alcohol-related 
problems is the Alcohol Use Inventory (Horn, V.'anberg, & 
Foster, 1974). Its 147 items yield 16 primary dimensions 
and six second-order factors. Wanberg, Horn, and Foster 
(1977), Skinner (1981), and Skinner and Allen (1983) 
provided evidence that alcoholics differ on the dimensions 
and that these profiles reflect a multidimensional disorder 
on which individuals can differ. Reliability coefficients 
for the scales range from .70 to .92. Scores were not 
related to response biases but were correlated with indices 
of alcohol consumption and independent reports of the 
problems noted on individual items.
Instruments to Quantify Alcohol Consumption
Quantification of alcohol consumption has taken several 
forms in that different parameters are emphasized by 
authors. Straus and Bacon (1953) developed the Quantity- 
Frequency Index (Q-F), which comprised the basis for the 
Quantity-Frequency-Variability Index (Q-F-V) of Calahan, 
Cisin, and Crossley (1969). Other authors combine volume of
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absolute alcohol and differing indices of quantity, 
frequency, and pattern of use to fit individual needs 
(Bowman, Stein, & Newton, 1975; Calahan & Cislin, 1968; 
Jessor, Graves, Hanson, & Jessor, 1968; Little, Schultz, & 
Mandell, 1977; Sutker, Archer, fi Allain, 1980), Khavari and 
Farber (1978) developed the Khavari Alcohol Test (KAT) to 
quantify usual and binge drinking for the three alcohol 
classes. The KAT provides norms for quantity, frequency, 
annual volume, and average daily consumption. Sobell, 
Cellucci, Nirenberg, and Sobell (1982) demonstrated that 
quantity-frequency measures may underestimate drinking 
problems relative to techniques that provide for variations 
in drinking patterns.
Single Dimension Drug Use Scales
Cohen, Karras, and Hughes developed the Drug Severity 
Scale baed on the number, frequency, and length of drug use. 
Interrater reliability and validity were adequate. Skinner 
(1982) presented the Drug Abuse Screening Tost (DAST) which 
asks 28 questions of drug use behaviors and consequences. 
Internal consistency coefficient was .92 and factor analysis 
demonstrated that a single, dominant factor reflecting drug 
use problems accounted for 45% of the total variance. The 
DAST significantly differentiated substance abuse patients 
who abused alcohol only from those who abused drugs only or 
drugs and alcohol. The author warns that cross-validation 
is needed on other samples and settings to verify these
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positive findings. Pandina, White, and Yorlce (1981), using 
weights based on proportion of adolescents sampled who 
admitted to use of the drugs, found that higher scores on 
their Substance Abuse Involvement Index (SAI) correlated 
significantly with self-reports of increased drug use. 
Similar findings were noted by researchers who assigned 
arbitrary weights to drug classes, i.e., Gunderson, 1973;
Lu. 1974; O'Donnell, 1976; and Watterson, 1976. 
Multidimension Drug Abuse Scales
Ilolsten and Waal (1980) presented the Drug Talcing 
Evaluation Scale (DTES) which assesses the severity of drug 
use behaviors and impairment in interpersonal situations and 
mental status. The Addiction Severity Index (ASI; McLellan, 
Luborsky, Woody, fi O'Brien, 1980) measures extent of 
substance abuse and five problem areas including employment, 
medical deficits, legal areas, family/social, and 
psychological adjustment. Interrater reliabilities for 
these subscales are above .85. Low correlations among the 
subscales indicate their relative independence. Kosten, 
Rounsaville, and Kleber (1983) provided evidence that the 
ASI's subscales have adequate Concurrent validity when 
compared to appropriate criteria and that clusters of 
substance abusers can be reliably identified. Segal, in 
several studies, e.g., Segal, Cromer, llobfoll, and 
Wasserman, 1982, used his own Alcohol-Drug Use Survey (ADUS; 
Segal, 1979) although it has not been published.
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Follow-up Scales
Of increasing interest are follow-up measures to 
determine the course of substance abuse or to ascertain 
treatment efficacy. Some of these are in scale form; others 
are administered as interviews. These vary in depth of 
psychometric rigor and range of topic areas. Usually, self- 
reports by alcoholics and drug addicts are used but at times 
corraborating reports from significant others and verifiable 
records are used as well. Armor, Polich, and Stambul (197S) 
and Polich, Armor, and Braiker (1981) used standardized 
interviews in their follow-up reports with the so-called 
Rand Reports. Skoloda, Alterman, Cornelison, and Gottheil 
(1975), Sobell, Sobell, and Ward (1982), Moos (1984), and 
McCrady have presented follow-up questionnaires which 
demonstrate some validation and potential use. The Alcohol 
Involvlement Scale of Gillies, Aharan, Smart, and Shain 
(1975) and the drug use scale of Smart and Blair (1978) are 
attempts to use scale techniques to quantify outcome but no 
data on their reliability and validity other than change 
scores were reported.
Standardized Interviews
Structured interviews to assess consumption, background 
information, and other variables abound. These vary in 
scope and rigor and often are presented with little 
reliability and validity data. The Behavior Rating Scale 
(Brandsma, Maultsby, & Welsh, 1980), the Comprehensive
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Drinking Profile (Marlatt, 1976), the Clinical Screening 
Interview (McCrady, 1982), ATC Client Intake Form (National 
Institute on Alcohol Abuse and Alcoholism, 1971), Rand 
Interview (Polich, Armor, & Braiker, 1981), Alcohol 
Treatment Program Intake Questionnaire (Schuckit, 1982) are 
notable examples which have been used and modified for 
individual needs. These interviews may serve as clinical 
interviews in that questions are posed of many different 
aspects of the subject's life in addition to substance 
abuse. The interviews are used with little published data 
regarding their reliability and validity; those caveats 
which pertain to interviewing in general obtain to these 
structured interviews as well.
Central to the construction and use of self-report 
measures for substanc abuse behaviors is that the subjects 
or patients give accounts that are accurate. Some authors, 
such as Watson, Tilleskjor, Hoodecheck, Pucel, and Jacobs 
(1984) believe they do not, but most data indicates that 
with proper interview questions, trained interviewers and 
with some tolerance for variance, most substance abusers are 
credible. This issue has been investigated thoroughly by 
the Sobells (Maisto, Sobell, Cooper, & Sobell, 1979; Maisto, 
Sobell, & Sobell, 1979; Sobell & Sobell, 1975, 1978) and by 
others, e. g., Bale, (1975), Maddux and Desmond (1975),
Amse, Mandell, Matthias, Mason, and Hocherman, (1976).
Appendix Q
Indirect Approach Substance Abuse Measures 
Scales Not Derived From the MMPI
Most of the indirect scales contain MMPI items in whole 
or in part. However, several are derived from other sources 
although they have not received as much attention. The 
first was reported by Lentz (1943) who found that 80 
questions out of 1,565 differentiated alcoholics from 
nonalcoholics. Most of the items reflected psychological 
distress. The Lentz scale had an internal consistency score 
of .69.
Manson (1948) devised a scale by administering several 
hundred personality questions to members of alcoholics 
Anonymous, inpatient alcoholics, and nonalcoholic controls. 
One hundred fourteen items discriminated alcoholics from 
controls; these were subdivided rationally to indicate seven 
factors suggestive of dysphoria and sociopathy. In its 
initial test, 80% of alcoholics and nonalcoholics were 
correctly classified. Internal consistency was said to be 
.94. Murphy (1956) replicated these figures but no other 
reliability or validity data have been located.
Khavari and Douglass (1978) selected 20 items from an 
unspecified questionnaire which discriminated college 
students who were polydrug abusers from those who did not. 
Test-retest reliability was .84; Spearman-Brown coefficient 
was .80. Cross-validation correctly classified 81.5% of
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other college students. No other evidence has been found.
The Addiction Scale (Gossop & Eysenck, 1980) is 
composed of 32 items from the Eysenck Personality Inventory 
which discriminated inpatient addicts from outpatient 
medical patients. The scale, whose items are mostly from 
the Neuroticism Scale, had an internal consistency 
coefficient of .78, Gossop and Eysenck believd that the 
emphasis on iterns suggesting dysphoria indicates the addicts 
were responding in manner to gain attention and approval 
because their theory predicts addicts are more extroverted. 
The possibility exists that the results reflect the use of 
addicts in treatment and as such are genuine. Blaszczyski, 
ftuhrich, and McConaghy evinced that addicts, alcoholics, and 
gamblers all scored significantly higher on the Addiction 
Scale compared to medical outpatients. Again, these results 
may reflect the distress of those in treatment for habit 
disorders.
Scales Partially Derived From the MMPI
Several scales have been based partly on MMPI items.
The Kalin test (McClelland, Davis, Kalin, & Wanner, 1972) 
was said to have differentiated samples of heavy drinkers 
from light drinkers (Gingras 3 Kahn, 1985; Williams et al., 
1971). The differences, although statistically significant, 
were so small that clinical significance would be hard to 
establish.
The Kalin, in turn, served as one. source of items for
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the G-KIPP test (Gingras & Kahn, 1985), along with the MAC 
scale, the Machiavellian IV Scale (Christie & Gies, 1970), 
and the California F-Scale (Adorno et al., 1950). The 54 
items out of the four scales, selected by discriminating 
between alcoholic outpatients and medical outpatients, 
formed a new test which was said to measure McClelland's 
theory of personalized power needs. Twenty-two itcns were 
from the MAC scale, nineteen from the Kalin, nine from the 
Machiavellian Scale, and four from the F-Scale. from the 
Kalin. Internal consistency coefficient was .69 and 85% of 
subjects wwere correctly classified in the original and 
cross-validation samples.
Bruder (1982) combined the entire MAC scale with two 
scales of anomie, the Srole scale (Srole, 1956) and the 
McCloskey and Schaar (1965), and the F-Scale (Adorna et al., 
1950) to form the Drug and Alcohol Abuse Predictor Scale. 
This scale correctly classified 73% of alcoholics and 
controls.
Khavari, Farber, and Douglass (1979) used those items 
which correlated with indices of alcohol use among college 
students to form the Alcohol Use Predictor Scale. The 
original item pool consisted of the MAC scale and other 
items from unspecified sources. The 22 items in the scale 
included 15 from the MAC scale. The AUPS accurately 
discriminated 77% of the cross-validation sample and 
correlated significantly with their rates of drinking.
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MMPI Substance Abuse Scales
Numerous substance abuse scales have been devloped from 
the MMPI. As the names used for these vary incredibly, the 
present author will refer to them by the scale author's 
name. The first of the MMPI scales, the Hampton (1953) was 
constructed by comparing the MMPI responses of members of AA 
with those of a university guidance center's clients. 
Generally, the Hampton scale has had difficulty identifying 
alcoholics from nonalcoholics and it usually is said to 
reflect psychological distress (Ballard, 1958; MacAndrew fi 
Geertsma, 1964; Rotman & Vestre, 1964; Vega, 1971. Snyder, 
Kline, and Podany (1985) found it discriminated well with 
samples of inpatient alcoholics compared to a general adult 
population; however, this probably reflects the dysphoria 
often seen in alcoholics entering treatment.
Button (1956) cited the scale devised by Holmes, an 
instrument which discriminated between alcoholics and 
normals. MacAndrew and Geertsma (1964) reported the Holmes 
scale could not differentiate outpatient alcoholics from 
outpatient psychiatric patients; others found the Holmes 
scale can distinguish between inpatient alcoholics from 
inpatient psychiatric patients, i. e., Apfeldorf and Hunley, 
(1975); Hays and Stacy, 1983; Hoffmann et al., 1974; Rich 
and Davis, 1969; Uecker, Kish, and Ball, 1969; Vega, 1971). 
Internal consistency was set at .58 (Hays & Stacy, 1983). 
Rotman and•Vestre (1964) emphasized that the Holmes scale
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discriminated best with alcoholics who were physically 
dependent on alcohol.
Hoyt and Sedlacek (1958) was developed to contrast 
alcoholics from normals and psychiatric patients; however, 
in the initial study this scale failed to distinguish 
alcoholics from psychiatric patients. Apfeldorf and Ilunley 
(1975), Korman, (1960); Miller, Pokorny, and Hanson, (196£); 
Vega (1971), and Zager and Megargee (1981) found the Hyt- 
Sedlacek scale unable to discriminate alcoholics from 
nonalcoholics. MacAndrew and Geertsma (1964), Hotman and 
Vestre, (1964), Uecker et al. (1969) found some support for 
the Hoyt-Sedlacek scale. Ho reliability data has been 
published on the Hoyt-Sedlacek scale.
MacAndrew (1965) devised his scale which is reviewed 
extensively in the body of the paper.
Cavior, Kurtzberg, and Lipton (1967) devised a scale by 
comparing the responses of incarcerated narcotic addicts 
from incarcerated nonaddicts. Using two samples, 70% to 83% 
of the addicts and controls were correctly identified.
Lachar et al. (1979) found the Cavior scale could not 
distinguish addicts from nonaddicts; Burke and Marcus, 
(1977), Craig, (1984), and Zager and Megargee (1981) found 
mild evidence for the validity of the Cavior scale. No 
reliability data has been published for this scale.
Hertzen, Hill, and Monroe (1968) developed a measure to 
differentiate incarcerated and hospitalized addicts from
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matched alcoholics. Finney et al. (1971) found that high 
and low scores with alcoholics did indicate different 
personality characteristics. Mo reliability data has been 
published.
Linden (1969) devised a scale to differentiate 
alcoholics. ilis scale was not found to be valid by Snyder 
et al. (1985). No other data has been located on the Linden 
scale.
Rich and Davis (1969) devised a composite scale by
pooling those items common to at least two out of the three
early scales, i. e., Hampton, Holmes, and Hoyt-Sedlacek.
This composite scale classified at least 71% of alcoholics 
from psychiatric and normal controls. No other data has 
been located on the Rich-Davis scale.
Panton and Brisson (1971) devised a scale to
distinguish drug abusing prisoners from nonabusing inmates. 
Roughly 75% of the groups were correctly identified. Zager 
and Magergee (1981) found it distinguished substance abusing 
inmates from those who did not; however, similar to Snyder 
et al. (1985) this scale did not distinguish alcoholic 
abusing from drug abusing inmates.
Finney et al. (1971) combined the MAC scale with items 
common to at least two of the three aforementioned early 
scales. This scale was said to represent those who were 
sociable and while they are dependent on other, they are 
often disappointed. No validity or reliability data could
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be located.
Rosenberg (1972) combined items common to the MAC, 
Holmes, and Hoyt-Sedlacek scales. Significant numbers of 
alcoholics were identified by this scale. Svanun et al. 
(1982) found this scale could not differentiate alcoholics 
from psychiatric patients, nor could it distinguish 
alcoholic prisoners from drug abusing prisoners (7.ager and 
Megargee, 1981) .
Overall and Patrick (1972) devised a scale that 
distinguished low scorers from high on a measure of alcohol 
abuse. This scale correlated highly with MI1PI indices of 
psychopathology. As Huber and Danahy (1975) found this 
scale's scores varied with length of tine in treatment, this 
scale probably measures psychological distress.
Atsaides et al. (1977) selected those MMPI items which 
differentiated nonalcoholic neurotics from nonneurotic 
alcoholics. In a cross-validation, this scale classified 
85% of the subjects. Rhodes and Chang (1978) found no 
validity for the Atsaides scale. Snyder et al. (1985) found 
supporting data for this scale, but again a better 
explanation may be that it reflects psychopathology.
Conley and Kammeier (1980) found eight MMPI items that 
discriminated alcoholics, psychiatric patients, and normals 
from each other. These items proved better discriminators 
of classifcication than the MAC, Hampton, Holmes, Hoyt- 
Sedlacelc, Finney, and Rosenberg scales. No other data has
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been found for this scale.
t
Appendix C 
Behavioral Assessment Techniques 
Behavioral conceptualization of substance abuse 
problems focuses on the precise antecedents, behaviors, and 
consequences rather than global labels such as alcoholic. 
Learning processes and individual histories are thought to 
serve as underlying mechanisms rather than a disease process 
or addictive prone personality. Behaviorally oriented 
workers have devised ways to functionally examine the 
situations antecendent to abuse (Annis, in press; Sobell 3 
Sobell, 1978; Miller 3 Mastria, 1977). The Comprehensive 
Drinking Profile (Marlatt, 1976) is a good example of a 
structured format of developing a functional analysis of the 
drinking problem. The CPP incorporates the MAST and it 
quantifies alcohol consumption and dependence, situational 
and emotional factors leading to drinking, and life 
problems. Hedberg and Campbell (1974), Sobell, Sobell, and 
Ward (1980), Stumphauzer (1980), and Vaillant (1983) provide 
examples of questionnaires which inquire of many areas of 
the subject or patient's life. Many of these questionnaires 
are based partly on those used by others, often modified to 
meet specific needs. Sobell et al. (1980) spoke of 
reliability and validity issues with these questionnaires, 
and much of the research backing the psychometric quality of 
self-report of substance abusers holds for these as well. 
Behavioral analyses and indices for drug use have been
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presented by Jessor and Jessor, (1980); Meyer and Mirin 
(1979); Sutker, (1982); Woods (1978).
Naturalistic observations have been used to directly 
assess the consumption and concomitants of alcohol and drug 
use in an effort to more validly assess the behaviors in 
question (Rosenbluth, Nathan, & Lawson, 1978; Sommer, 1965). 
Storm and Cutler (1981) found high reliability for teams of 
viewers recording barroom activity. Steinglas (1981) and 
Bigelow, Striker, Liebson, and Griffiths (1976) studied the 
situational-person interaction that lead to heavy drinking.
Actually giving subjects alcohol or a placebo to drink 
has led to more direct assessment of hypotheses of heavy 
drinking. By varying taste, expectancy, and environment, 
e. g., drinking models, stress levels, and number of 
companions, researchers have examined loss of control 
(Caudill & Marlatt, 1975), tension-reduction and sensation 
seeking factors (Tucker, Vuchinich, Sobell, & Maisto, 1980), 
and Sutker, Malatesta, Allain & Randall, 1981).
Some researchers have attempted to combine the 
naturalistic approach with the rigor of analogue assessment 
by building elaborate bars in the laboratory. This approach 
can be used for both research (Brown, 1981; Mello & 
Mendelson, 1966; Nathan & O'Brien, 1971) and clinically to 
teach controlled drinking (Gottheil, Corbett, Grasberger, & 
Cornelison, 1971; Mills, Sobell, & Schaefer, 1971).
Appendix D
Physiological Indices of Substance Abuse 
Laboratory Measures
Assessment of substance abuse has become increasingly 
involved with multidisciplinary and sophisticated 
methodolgy. Physiological measurement has now become part 
of the identifcation of risk factors, level of use, and 
consequences of alcohol and drugs. The reader is advised to 
refer to summaries of these issues as thorough review is 
beyond the scope of this paper.
Blood Alcohol Concentrations (BACs) can be obtained 
through direct blood assay or alcohol breathalyzers. The 
two techniques show high correlations (Dubowski, 1975) and 
choice of technique or instrument depends on special needs 
of a particular study and financial considerations (Correa p. 
Sutker, in press). These techniques have been used to 
assess BACs in studies of acute alcohol intoxication and 
elimination (Sutker, Tabakoff, Goist, 5 Randall, 1983), 
analogue situations (Lied & Marlatt, 1979), tests of the 
tension-reduction hypothesis (Levenson, Sher, Grossman, 
Newman, & Newlin, 1980), and psychomotor performance and 
reaction time (Taberner, 1980. Recently, alcohol 
consumption has been assessed by means of sweat-patchs held 
firmly on the skin (Brusilow & Gordes, 1966) with 
significant differences found between drinkers and 
nondrinkers (Phillips & McAloon, 1980). However, more
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research is needed on this promising method.
Drug screenings are often performed by gas-liquid or 
thin-layer chromatography assays of urine specimens. 
Although urine analyses can be accurate if performed 
correctly, inaccuracies are common (Gottheil, Caddy, ft 
Austin, 1976; Lewis, Poliak, Peterson, fl Geis, 1973). 
Stringent collection methods, back-up urine specimens and 
informing the laboratory that accuracy checks will be 
performed on their work help to assure quality of the 
assays.
Use of assays of metabolites.of alcohol has been 
examined and may show some promise with better knowledge of 
the factors that lead to intra- and interpersonal 
differences in absorbtion, metabolism, and elimination (Li, 
1983; Sutker et al., 1983). Levels of serum gamma- 
glutamyltransferase was less able to distinguish heavy 
drinkers (Kristenson & Trell, 1982). Bernadt, Mumford, and 
Murray found that glutomate dehydrogenase levels served as 
the best physiological metabolite of heavy drinking or 
alcoholism, although again brief questionnaires served 
better. Correlations between metabolitic and drinking in 
abusive drinkers performed by Poikolainen, Karkkainen, and 
Pikkarainen (1985) were counter to those of Bernadt et al. 
in that those measures found wanting in the Bernadt study 
were significant in the subsequent work. Skinner, Holt, 
Allen, and Haakonson (1980) found that a brief
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questionnaire, compared to laboratory findings, was 
especially more valid for selecting those younger 
individuals who have drinking problems but do not as yet 
show the physiological consequences. As yet, researchers 
and clinicians do not have reliable and valid information 
necessary to make conclusive statements on alcohol abuse in 
individuals based on metabolites, although these indicators 
may be suggestive of the need for questions on the topic 
with the client.
Opiate abuse has also been assessed with 
psychophysiological measures. Zilm and Sellers (1978) 
administered naloxone, an opiate agonist, in increasing 
doses and measured levels of withdrwal symptoms that 
resulted. Senay and Shick noted problems with this 
procedure and advised the use of methadone and 
pupillography. Meyer and Mirin (1979) used a multimethod 
approach to assessment, including urine and blood assays of 
metabolites, hormones, and cortisol. Frequent heroin use 
was associated with urinary elevations of 3-methoxy-A- 
hydroxyphenylglycol (MFIPG).
Electrophysiological and chemical indices of alcohol 
and drug use are often used in research (see Correa &
Sutker, in press, for a review). Results vary to 
inidividual differences in personality and physioloigcial 
characteristics (Sher & Levenson, 1982), expectancy (Sutker, 
Allain, Brantley, & Randall, 1982), arm of the. Blood Alcohol
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Level (Sutlcer et al.t 1983) and classification as alcoholic 
(Chandler, Parsons, & Vega, 1975). Again, the summed 
results are not reliable enough for normal use in treatment 
or assessment but do suggest potential in research and need 
for additional information.
Physiological indices are also used to determine the 
consequences of substance abuse. Long term EEG 
abnormalities have been noted in alcoholics (Porjesz & 
Begleiter, 1982), as have abnormal sleep EFGs (Williams fi 
I’undell, 1981). Wilkinson (1982) reviewed the computerized 
tomography findings and noted significant numbers of 
alcoholics with morphological deficits. Kay (1975) 
demonstrated significant sleep changes in opiate addicts on 
methadone regime and withdrawal. Parsons and Farr (1981\0 
and Parsons and Leber (1981) reviewed the work on alcohol- 
induced neuropsychological deficits. Such deficits may last 
well over a year, even in cases much less severe than 
Wernicke-Korsakoff syndrome. Begleiter (1981) raised a 
number of methodological questions on many of the relevant 
studies and work on the hypotheses attempting to explain the 
deficits. For both alcohol and drugs, many questions remain 
as to the cause, recovery, and type of neuropsychological 
deficits, as results often conflict.
Biological markers ahve been used to identify 
individuals at risk for substance abuse. Those persons with 
one or more parents■who were alcoholics are at risk and
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those with other alcoholic familiar relatives are at higher 
risk than the general population; however, it is not known 
what exactly is being transmitted genetically (Alterman £ 
Tarter, 1983; Goodwin, 1985; llesselbrock et al., 1985; 
Schuckit, 1980, Increased incidence of serological markers 
in children of alcoholics was noted by Hill, Goodwin, 
Cadoret, Osterland, and Doner, (1975). Alcohol-induced 
differences in body sway (Sher, 1985) and stress-response- 
dampening effect (Sher & Levenson, 1982) have been noted in 
children of alcoholics relative to children of 
nonalcoholics. The often cited associations between 
substance abuse and familial sociopathy and/or depression is 
somewhat controversial (llesselbrock et al., 1935). Other 
possible risk factors include hyperactivity/minimal brain 
damage (Alterman, Tarter, Baughman, Bober, £ Fabian, 1935), 
static ataxia (Libscomb, Carpenter, & Nathan, 1979), and 
increased alcohol analgesia (Brown & Cutter, 1977).
Appendix £
Number of Items in Common Between the MAC Scale 
and Other MMPI Scales
Scale Scored Total Scale Scored Total
in Same in Same
Direction Direction
I 1 1 SOC 2 0
F 5 4 PEP 3 3
K 0 0 FEM 5 2
1/Hs 2 1 MOR 1 1
2/D 5 2 REL 3 3
3/Hx 5 1 AUT 4 4
4/Pd 7 6 PSY 4 3
5/Mf 7 6 ORG 4 4
6/Pa 3 3 FAM 1 1
7/Pt 3 1 HOS 0 0
8/Sc. 7 3 PHO 0 0
9/Ma 5 5 HYP 2 2
0/Si 5 1 HEA 2 2
Factor A 2 2
Factor R 6 0
Es 5 0
Re 10 3
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Appendix F
Extended DFA for the Standard MNPI Scales and Age with the
Alcoholic. Drug Abuse. and Medical Control Groups
Classification Matrix at Last Step
Percent Number of Cases
Group Correct Classified
Alcoholic Drug Medical Prior
Abuser Control Prob.
Alcoholic 56.0 57 36 8 .40
Drug Abuser 55.0 37 55 8 .40
Medical 56.0 14 8 28 .20
Total 56.6 107 99 44
X 2(4) = 35.7, 2. < •001.
Classificationi Function
Alcoholic Drug Medical
Variable Abuser Control
Age .728 . 660 .695
3/HJL .207 .223 .353
4/Pd .388 .387 .242
6/Pa .138 .175 .137
0/Si .359 .320 .387
Constant -50.338 -•49.045 -50.681
(table continues)
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Appendix F (continued)
Extended DFA for the Standard MMPI 
Alcoholic. Drug Abuse, and Medical
Scales and Ane with 
Control Groups
the
Summary Table
Step
Number Variable £-To-Enter d f Lambda App. _F 2.
1 4/Pd 18.15 2, 247 .872 18. 15 .0001
2 3/Hi 31.70 4, 492 .696 24.43 .0001
3 Age 6.97 6, 490 .658 18.96 .0001
4 0/Sj. 4.33 8, 488 .636 15.49 .0001
5 5/Pa 4.03 10, 486 .615 13.34 .0001
Discriminant Functions
Eigenvalues 
llelativc 7, 
Canonical 
Correlations
Variable
First
.4620
.3060
.5621
Second
. 1111
.1840
.3163
Coefficients for 
Canonical Variables
Age -.0065 .0910
3/Hi -.0794 -.0434
4/Pd .0851 -.0253
6/Pa • o i—> 00 -.0470
o/si -.0316 .0443
Constant -1.1606 -1.8744
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Appendix F (continued)
Extended DFA for the Standard MMPI Scales and Age with the
Alcoholic. Drug Abuse. and Medical Control Groups
Canonical Variables 
At Group Means 
Group First Second
Alcoholic .2342 .3893
Drug Abuser .4354 -.3451
Medical -1.3393 -.0882
Group
Alcoholic 
Drug Abuser 
Medical
Mean Plot 
Coordinates 
.23 .39
.44 -.35
-1.34 -0.09
Classification at Each Step 
Step % Correctly
Number Variable Classified
Alcoh. Abuser
1 4/Pd 43.0 53.0
2 3/Hx 46.0 48.0
3 Age 54.0 60.0
4 0/Si 52.0 52.0
5 5/Pa 56.0 55.0
Med.
JT 2L
34.0 .128 -1.54 .07
60.0 .304 -.i3 .13
56.0 .342 2.19 .13
60.0 .364 1.16 .16
56.0 .385 1.81 .17
Appendix G
Extended DFA for the Standard MMPI Scales. MAC Scale. and
Age with the Alcoholic. Drug Abuse. and Medical Control
Groups
Classification Matrix at Last Step
Percent Number of Cases
Group Correct  Classified
Alcoholic Drug Med ica1 Prior
Abuser Control Prob.
Alcoholic 55.0 55 41 4 .40
Drug Abuser 60.0 30 60 10 . .40
Medical 72.0 9 5 36 .20
Total 60.4 94 106 50
X.2(4) = 112.2 . S. < .001.
Classification Functions
Variable Alcoholic Drug Med ical
Abuser Control
Age .683 .617 .651
1/Hs .102 .107 .200
4/Pd .552 .565 .449
MAC .475 .461 .354
Constant -55.202 -53.190 -46.356
(table contini
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Appendix C (continued)
Extended DFA for the Standard MNPI Scales. MAC Scale, and
Age with the Alcoholic. Drug Abuse. and Medical Control
Croups
Summary Table 
Step
umber Variable F^-to-Enter df Lambda A pp. £ SL
1 MAC 37.87 2, 247 .7653 37.87 .0001
0A. 1/Hs* 14.35 4, 492 .6828 25.85 .0001
3 4/Pd 20.33 6, 490 .5856 25.05 .0001
4 Age 6.54 8, 488 . 5558 20.82 .0001
Discriminant Functions
Eigenvalues 
Relative " 
Canonica1 
Correlations
Variable
Age
1/Hs
4/Pd
MAC
Constant
First
.6821
.91
.6381
Second
.0690
.09
.2551
Coefficients for 
Canonical Variables 
-.0001 .1136 1
-.0466 -.0089
.0534 -.0231
.0557 .0224
-4.7575 -3.3538
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Appendix G (continued)
Extended DFA for the Standard MMPI Scales, MAC Scale. and
Age With the Alcoholic. Drug Abuse. and Medical Control
Groups
Canonical Variables 
At Group Means 
Group First Second
Alcoholic .4149 .2925
Drug Abuser .4060 -.2938
Medical -1.6418 .0025
Mean Plot 
Group Coordinates
Alcoholic .41 .29
Drug Abuser .41 -.29
Medical -1.64 0.00
Step '7✓O Correctly
umber Variable Classified R2 jZ 2JL
Alcoh. Abuser Med.
1 MAC 55.0 45.0 54.0 .235 .25 .07
2 1/Hs 49.0 41.0 64.0 .318 -.38 .12
3 4/Pd 49.0 47.0 74.0 .415 1.03 .17
4 Age 55.0 60.0 72.0 .445 3.32 .23
Appendix H
Extended DFA for All MMPI Scales Used Except the MAC Scale
with the Alcoholic, Drug Abuse. and Medical Control Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correc t Classified
Alcoholic Drug Med ica1 Prior
Abuser Control Pr ob.
Alcoholic 55.0 55 34 11 .40
Drug Abuser 53.0 39 53 8 .40
Medical 68.0 9 7 34 .20
Total 56.8 103 94 53
* 58.7, 2  < •001.
Classificationi Function
Alcoholic Drug Medical
Variable Abuser Control
Age .738 .668 .693
1/Hs -.153 -.148 -.021
4/Pd .466 .467 .341
6/Pa .199 .242 .227
0/Si .041 .040 .183
Factor R .496 .500 .595
SOC .120 .079 -.024
HEA .294 .288 .202
Constant -59.340 -57.532 -60.029
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Appendix H (continued)
Extended DFA for All MMPI Scales Used Except the MAC Scale
with the Alcoholic. Drug Abuse. and Medical Control Groups
Summary Table 
Step
Number Variable F^-to-Enter d_f Lambda App. £ Ji
1 Fac tor R 22.29 2, 247 .8471 22.29 .0001
2 4/Pd 16.91 4, 492 .7441 19.53 .0001
3 1/Hs 18.75 6, 490 .6458 19.95 .0001
4 Age 6.55 8, 488 .6129 16.92 .0001
5 SOC 4.46 10. 486 .5911 14.61 .0001
6 0/Si 5.30 12, 484 .5663 13.26 .0001
7 HEA 4.20 14, 482 .5463 12.15 .0001
8 6/Pa 4.06 •> 00 o .5284 11.27 .0001
Discriminant Functions
First Second
Eigenvalues .6833 .1242
Relative % .8461 .1539
Canonical .6371 .3324
Correlations
(table continues)
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Appendix H (continued)
Extended DFA for All MMPI Scales Used Except the MAC Scale
with the Alcholic, Drug Abuse. and Medical Control Groups
Variable
Coefficients for 
Canonical Variables
Age .0024 .0894
1/Hs -.0629 -.0164
4/Pd .0615 .0078
6/Pa -.0015 -.0548
0/Si -.0692 -.0083
Factor R -.0467 -.0119
SOC .0590 .0614
11EA .0430 .0132
Constant -.0733 -2.3746
Group
Alcoholic 
Drug Abuser 
Medical
Group
Alcoholic 
Drug Abuser 
Medical
Canonical Variables 
at Group Means 
First Second 
.3509 .4021
.4689 -.3796
-1.6399 -.0450
Mean Plot 
Coordinates 
.35 .40
.47 -.38
-1.64 -.05
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Appendix H (continued)
Extended DFA for All MMPI Scales Used Except the MAC Scale
for the Alcoholic. Drug Abuse. and Medical Control Groups
Classification at Each Step 
Step % Correctly
Number Variable
Alcoh
Classified
Abuser Med .
R 2 EL
1 Factor R 3A 52 32 . 1520 -2.96 .07
2 A/Pd A2 58 50 . 255A .25 .12
3 1/Hs A6 57 68 . 35A1 1 ,5A .17
A Age A7 60 6 A .3872 1 .80 . 18
5 SOC 53 56 60 .4089 1 .80 .17
6 0/Si 52 56 66 . A337 2.06 .19
7 HEA 52 57 70 . A538 2.A5 . 20
a 6/Pa 55 53 68 . A716 2.19 .19
Appendix I
Extended DFA for All the MMPI Scales Used Including the MAC
Scale. and Age with the Alcoholic. Drug Abuse. and Medical
Control Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct  Classif ied_________
Alcoholic Drug Medical Prior
Abuser Medical Prob.
Alcoholic 62.0 62 33 5 .40
Drug Abuser 55.0' 32 55 9 .40
Med ica1 68.0 9 7 34 .20
Total 60.4 107 95 48
X\*>) = 70.6, £  < .001.
Classificationi Function
Alcoholic Drug Medical
Variable Abuser Control
Age .781 .711 .735
1/Hs .029 .033 .129
4/Pd .422 .426 .314
6/Pa .068 .112 .078
0/Si .194 .189 .304
MAC .580 .555 .447
SOC .336 .291 .198
Constant -70.892 -*67.206 -59.850
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Appendix I (continued)
Extended DFA for All the MMPI Scales Used Including the MAC
Scale and Age with the Alcoholic. Drug Abuse, and Medical
Control Group
Summary Table 
Step
imber Variable J?-to-Enter d_f Lambda App. £
1 MAC 37.87 2, 247 .7653 37.87 .0001
2 i/Ha 14.85 4. 492 .6828 25.85 .0001
3 4/Pd 20.33 6, 490 .5856 25.05 .0001
4 Age 6.54 8. 488 .5558 20.82 .0001
5 SOC 5.65 10, 486 .5311 18.09 .0001
6 6/P 4.59 12, 484 .5117 16.05 .0001
7 0/Si 4.60 14, 482 .4928 14.61 .0001
Discriminant Functions
Eigenvalues 
Relative % 
Canonical 
Correlations
First
.7780
.8463
.6615
Second
.1412
.1537
.3517
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Appendix I (continued)
Extended DPA for All the MMPI Scales Used Including the MAC
Scale and Age with the Alcoholic. Drug Abuser, and Medical
Control Groups
Coefficients for 
Variable Canonical Variables
Age .0062 .0835
1/Hs -.0449 -.0011
4/Pd .0501 -.0085
6/Pa .0043 -.0527
0/Si -.0511 .0098
MAC .0551 .0253
SOC .0535 .0491
Constant -5.192 -3.957
Canonical Variable
■oup At Group Means
Alcoholic .4726 .4107
Drug Abuser .4036 -.4239
Medical -1.752 .0263
Mean Plot
Group Coordinates
Alcoholic .47 .41
Drug Abuser .40 -.42
Medical -1.75 .03
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Appendix I (continued)
Extended DFA with All the MMPI Scales Used Including the MAC
Scale and Age for the Alcoholic. Drug Abuser. and Medical
Control Croups
Classification at Each Step 
Step % Correctly
Number Variable Classified
Alcoh. Abuser
1 MAC 55 45
2 1/Hs 49 41
3 4/Pd ’49 47
4 Age 55 60
5 SOC 58 56
6 6/Pa 61 56
7 0/Si 62 55
Med.
£ Z. 2JL
54 .2348 .25 .13
64 .3178 -.38 .12
74 .4144 1.03 .17
72 .4443 3.35 .23
68 .4690 2.96 .22
68 .4884 3.35 .23
68 .5172 3.35 .23
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Appendix J
Extended DFA for the Standard MMPI Scales and Age with the
Combined Substance Abuse Group and the Medical Control Group
Classification Matrix at the Last Step
Percent Number of Cases
Correct C1a s s i f iedGroup
Substance
Abuse
95.0
Substance Abuse 
190
Medical 58.0 21
To ta 1 87.6 211
X 2(l) = 77.5, 2. < .001.
Classification Functions
Substance Medical
Variable Abuse Control
K 1.297 1.365
1/Hs .067 .113
3/Hi .102 .183
4/Pd .387 .240
0/Si .881 .943
Constant -77.101 -83.586
Medical
10
29
39
Prior 
Prob.
.80
.20
(table continues)
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Appendix J (continued) 
Extended DFA for the Standard MMPI Scales and Age with 
Combined Substance Abuse Group and the Medical Control
Summary Table 
Step
umber Variable £-to-Enter Al Lambda App. _F
1 4/Pd 33.6 1, 248 .8804 33.6
2 3/Hi 61.6 2, 247 .7045 51.8
3 0/Si 4.9 3, 246 .6906 36.7
4 K 5.2 4, 245 .6762 29.3
5 1/Hs 4.3 5, 244 .6645 24.6
Discriminant Function 
Eigenvalue .5004
Canonical .5792
Correlation
Variable
K
1/Hs
3/Hx
4/Pd
0/Si,
Constant
Coefficients for 
Canonical Variables 
-.038 
-.025 
-.046 
.083 
-.035 
2.351
the
Group
2.
. 0001
.0001
. 0 0 0 1
. 0 0 0 1
. 0 0 0 1
(table continues)
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Appendix J (continued)
Extended DFA for the Standard MMPI Scales and Age with the
Combined Substance Abuse Group and the Medical Control Group
Canonical Variables
Group At Group Means
Substance .3538
Abuse
Medical -1.4155
Mean Plot
Group Coordinates
Substance
Abuse .35
Medical -1.42
Classification at Each Step
Step % Correctly
imber Variable Classified R2 z_ SLL
Substance Ab. Med.
1 4/Pd 98 16 .1196 10.19 .15
2 3/Hi 95 42 .2955 11.09 .39
3 0/Si. 94 42 .3094 10.83 .39
4 K 94 52 .3238 11.61 .49
5 1/Hs 95 58 .3756 12.12 .55
Appendix K
Extended DFA for the Standard MMPI and MAC Scales and Ape
v;ith the Combined Substance Abuse Group and the Medical
Control Group
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct  Classified
Substance 
Abuse 
Med ical 
Total
96.0
66.0 
90.0
Substance Abuse Medical 
192 8
17 33
209 41
X 2 (l) - 80.5. £  < .001. 
Classification Functions
Variable 
MAC Scale 
1/Hs 
4/Pd
Constant
Substance
Abuse
.475
.153
.486
-40.791
Medical
Control
.360
.249
.376
-33.629
Prior 
Prob. 
.80
.20
(table continues)
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Appendix K (continued)
Extended DFA for the Standard MMPI and MAC Scales and Age
with the Combined Substance Abuse Group and the Medical
Control Group
Summary Table 
Step
umber Variable £-to-Enter d£ Lambda App. £ J1
1 MAC 74.7 1, 248 .7684 74.7 .0001
2 1/Hs 29.4 2, 247 .6865 56.3 .0001
3 4/Pd 38.0 3, 246 .5954 55.9 .0001
Discriminant Function 
Eigenvalue .6821
Canonical .6368
Correlation
Variable 
MAC 
1 /11s 
4/Pd
Constant
Coefficients for 
Canonical Variables 
.055 
-.046 
.535 
-4.773
(table continues)
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Appendix K (continued)
Extended DFA for the Standard MMPI and MAC Scales and Age
with the Conbined Substance Abuse Group and the Medical
Control Group
Group
Substance
Abuse
Medical
Canonical Variables 
At Group Means 
.4113
-1.6451
Mean Plot
Group Coordinates
Substance .41
Abuse
Medical -1.65
Classification at Each Step 
Step % Correctly
imber Variable Classified R2 _z 2L
Substance Ab. Med.
1 MAC 96.5 34.0 .2317 10.95 .33
2 1/Hs 96.5 50.0 .3135 12.00 .48
3 4/Pd 97.0 68.0 .4056 13.35 .65
Appendix L
Extended DFA for all the MMPI Scales Used Except the MAC
Scale with the Combined Substance Abuse Group and the
Medical Control Group
Classification Matrix at the Last Step
Percent Number of Cases
Group Correc t Classified Prior
Substance Abus. Medical Prob.
Substance 95.5 191 9 .80
Abuse
Medical 56.0 22 28 .20
To ta 1 87.6 213 37
% \ \ )  = 78 .76, £  < .001.
Classification Functions
Substance Medical
Variable Abuse Control
1/Hs -.118 .004
4/Pd .504 .391
Factor R .528 .618
HEA .409 .339
Constant -40.559 -42.912
(table continues)
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Appendix L (continued)
Extended DFA for All the MMPI Scales Used Except the MAC
Scale with the Combined Substance Abuse Group and the
Medical Control Group
Summary Table 
Step
umber Variable £-to-Enter df Lambda App. _F £
1 Factor R 43.30 1, 248 .8514 43.30 .0001
2 4/Pd 31.06 2, 247 .7562 39.80 .0001
3 1/Hs 37.60 3, 246 .6560 43.00 . 0001
4 HE A 6.92 4. 245 .6379 34.76 .0001
Discriminant Function
Eigenvalue 
Canon ica1 
Correlation
Variable
1/Hs
4/Pd
Factor _R 
HE A
Constant
.5675
.6017
Coefficients for 
Canonical Variables 
-.0654 
.0605 
-.0483 
.0375 
-.0473
(table continues)
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Appendix L (continued)
Extended DFA for All MMPI Scales Used Except the MAC Scale
with the Combined Substance Abuse Group and the Medical
Control Group
Canonical Variables
At Group Means
Group
Substance .3751
Abuse
Med ical -1.5007
Mean Plot
Group Coordinates
Substance .38
Abuse
Medical -1.50
Classification at Each Step
Step % Correctly
imber Variable Classified R2 z jj_r
Substance Ab. Med.
1 Factor R 95.0 20.0 .1486 9.6 .19
2 4/Pd 94.0 36.0 .2438 10.45 .34
3 1/Hs 95.0 56.0 .3440 12.00 .53
A HEA .95.5 56.0 .3621 12.12 .53
Appendix H
Extended DFA for All the MMPI Scales Used Including the MAC
Scale and Age with the Combined Substance Abuse Group and
the Medical Control Group
Classification Matrix at the Last Step
Group
Substance
Abuse
Percent
Correct
95.5
Number of Cases 
Classified
Substance Abuse 
193
Medical 70.0 15
Tota 1 90.4 206
^ 2(1) = 79.8, £ < .001.
Classification Function
Substance Medical
Variable Abuse Control
1/Hs .034 CMH•
4/Pd .409 .296
0/Si .214 .325
Factor R .762 .823
MAC .766 .661
SOC .113 -.013
Constant -71.852 -67.340
Med ica 1 
7
35
42
Prior 
Pro b.
.80
.20
(table continues)
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Appendix M (continued)
Extended DFA for All the MMPI Scales Used Including the MAC 
Scale and Age with the Combined Substance Abuse Group and 
the Medical Control Group 
Summary Table 
Step
Number Variable £-to-Enter d_f Lambda App , F £
1 MAC 74.76 1, 248 .7684 74.76 ,0001
2 1/Hs 29.43 2, 247 .6865 56.38 .0001
3 4/Pd 38.09 3, 246 .5945 55.93 .0001
4 Fac tor R 4.05 4. 245 .5848 43.48 .0001
5 SOC 6.27 5. 244 .5701 36.79 .0001
6 0/Si 8.60 6, 243 .5506 33.05 .0001
Discriminant Function
Eigenvalue
Canonical
Correlation
Variable
1/Hs
4/Pd
0/Si
Factor _R
MAC
SOC
Constant
.8160
.6704
Coefficients for 
Canonical Variables 
-.0402 
.0522 
-.0489 
-.0274 
.0463 
.0562 
-3.2970
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Appendix M (continued)
Extended DFA for All the MMPI Scales Used Including the MAC
Scale and Age vith the Combined Substance Abuse Group and
the Medical Control Group
Canonical Variables 
Group At Group Means
Substance .45
Abuse
Medical -1.79
Mean Plot 
Group Coordinates
Substance .45
Abuse
Medical -1.80
Classification at Each Step 
Step % Correctly
Number Variable Classified
Substance
1 • MAC 96.5
2 1/Hs 96.5
3 4/Pd 96.0
4 Factor R 97.0
5 SOC 96.0
6 0/Si 95.0
Med.
JL £ JE2*
34.0 .2316 10.96 .32
50.0 .3135 11.93 .48
66.0 .4055 12.90 .63
62.0 .4152 12.90 .60
66.0 .4299 12.90 .63
70.0 .4414 13.03 .66
Ab.
Appendix N
Extended DFA for the Standard MMPI Scales with the Low MAC
Scale and the High MAC Scale Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Low MAC High MAC Prob.
Low MAC 77.4 48 14 .50
High MAC 75.0 15 45 .50
Total 76.2 63 59
Z \ l )  =■ 33i. 6 , ji < . 001.
Classification Functions
Variable Low MAC High MAC
9/Ma .597 .532
5/Mf .591 .735
Constant -38.517 -44.312
Summary Table
Step
Number Variable £-to-Enter d_f Lambda App. F 2
1 9/Ma 52.4 1, 120 .6958 52.475 .0001
2 5/Mf 8.4 2, 119 .6494 32.122 .0001
(table continues)
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Appendix N (continued)
DFA for the Standard MMPI Scales with the Low MAC Scale and
the High MAC Scale Groups
Discriminant Functions
Eigenvalue .5398
Canonical .5921
Correlations
Coefficients for
Variable Canonical Variables
5/Mf .0445
9/Ma -.0985
Constant 3.9635
Canonical Variables
Grou p At Group Means
Low MAC .7168
iligh MAC -.7407
Mean Plot
Group Coordina tes
Low MAC .72
High MAC -.74
(table continues)
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Appendix N (continued)
DFA for the Standard MMPI Scales with the Low MAC Scale and 
the High MAC Scale Groups
Classification at Each Step
Step
Number Variable
1
2
9/Ma
5/Mf
% Correctly 
Classified 
Low MAC High MAC
74.2
77.4
71.7
75.0
R2
.3042
.3506
z p r
5.11 .53
5.82 .58
Appendix 0
Extended DFA for All MMPI Scales Used with the Low MAC Scale
and the High MAC Scale Groups
Classification Matrix
Group
Low MAC
Percent
Correct
Number of Cases
Classified______
Low MAC High MAC
High MAC
83.9 
90.0
Total 86.9
2X  (1) = 66.8, 2. < -001-
Classification Function
Variable Low MAC
52
6
58
High MAC
F .794 .941
Re 1.197 1.087
SOC .244 .098
REL .585 .732
AUT 1.242 1.432
PSY -.304 -.396
Constant -100.662 -109.287
10
54
64
Prior 
Prob. 
.50 
.50
(table continues)
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Appendix 0 (continued)
Extended DFA for All MMPI Variables Used with the Low MAC
Scale Group and the High MAC Scale Group
Summary Table
Step Variable F-to- i rt 0 1 df Lambda App. 2.
Number Enter Remove
1 9/Ma 52.4 1» 120 .6958 52.4 .0001
2 REL 14.3 2. 119 .6207 36.3 .0001
3 AUT 14.1 3. 118 .5541 31.6 .0001
4 0/Si, 9.7 4, 117 .5114 2 7.9 .0001
.5 RE 9.3 5, 116 .4731 25.8 .0001
6 F 4.5 6, 115 .4550 22.9 .0001
7 9/Ma 2.0 5, 116 .4632 26.8 .0001
3 PSY 5.0 6, 115 .4436 24.0 .0001
9 SOC 5.4 7, 114 .4234 22.1 .0001
10 0/Si 3.9 6. 115 .4380 24.5 •.0001
Discriminant Function 
Eigenvalue 1.28 
Canonical .7496
Correlation
(table continues)
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Appendix 0 (continued)
Extended DFA for All MMPI Scales Used with the Low MAC Scale
Group and the High MAC Scale Group
Coefficients for
Variable Canonical Variables
F -.0653
Re .0492
SOC .0651
REL -.0654
AUT -.0744
PSY .0410
Constant 3.3819
Canonical Variables
Group
at Group Means
Low MAC 1.10
High MAC -1.14
Mean Plot
Coordinates
Group
Low MAC 1.11
High MAC -1.14
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Appendix 0 (continued)
Extended DFA for All MMPI Scales Used with the Low MAC Scale
Group and the High MAC Scale Group
Classification at Each Step 
Step % Correctly
Number Variable Classified z jii-
Low MAC High MAC
1 9/Ma 74.2 77 .3042 5.11 .53
2 REL 75.8 80.0 .3793 6.20 .60
3 AUT 72.6 86.7 .4459 6.55 .62
4 0/Si 79.0 81.7 .4886 6.73 . 64
5 lie 83.9 85.0 .5269 7.64 .71
6 F 83.9 88.3 .5440 8.02 .74
7 Delete 9/Ma 83.9 86.7 .5368 7.82 .72
a PSY 80.6 85.0 .5564 7.22 .68
9 SOC 80.6 85.0 .5766 7.28 .68
10 Delete 0/Si 83.9 90.0 .5620 8.20 .75
Appendix P
Extended DFA for the Standard MMPI Scales with the Low MAC
Scale, High MAC Scale. and Medical Control Groups
Classification Matrix at the Last Step
Percent Number of Cases
Group Correct Classified Prior
Low MAC High MAC Medical Pr ob
Low MAC 58.1 36 17 9 .50
High MAC 63.3 13 38 9 .50
Medical 70.0 9 ' 6 35
Tota 1 63.4 58 61 53
X 2(4) = 85.2, J! < •001.
Classification Function
Variable Low MAC High MAC Med ica1
1/Hs .158 .201 .265
4/Pd .449 .474 .341
7/Pt -.117 -.200 .130
9/Ma .494 .647 .499
Constant 34.258 •43.646 -33 .462
(table continues)
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Appendix P (continued)
Extended DFA for the Standard MMPI Scales with the Low MAC
Scale, High MAC Scale. and Medical Control Groups
Summary Table 
Step
unber Variable £-to-Enter df Lambda A p p . F 2
I 9/Ma 32.98 2, 169 .7193 32.98 .0001
2 2/H_s 16.78 4, 336 .5997 24.47 .0001
3 4/Pd 18.74 6, 334 .4897 23.87 .0001
4 7/Pt 9.35 8, 332 .4401 21.05 .0001
Discriminant Function
Eigenvalues 
Relative " 
Canonical 
Correlation
Variable
First
.6976
.6734
.6410
Second
.3383
.3266
.5028
Coefficients for 
Canonical Variables
1/Hs -.0298 -.0610
4/Pd .0636 .0314
7/Pt -.0344 .0420
9/Ma .0715 -.0692
Constant -5.1190 3.4646
(table continues)
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Appendix P (continued)
Extended DFA for the Standard MMPI Scales for the Low MAC
Scale, High MAC Scale, and Medical Control Croups
Canonical Variables
At Group Means
Group First Second
Low MAC -.0188 -.0610
High MAC .9555 -.0420
Med ical -1.1233 -.4462
Mean Plot
Group Coordinates
Low MAC -.02 .77
High MAC .96 -.42
Medical -1.12 -.45
Classification at Each Step 
Step % Correctly
Number Variable Classified
Low High
1 1/Hs 71.0 71.7
2 4/Pd 62.9 68.3
3 7/Pt 61.3 65.0
4 9/Ma 58.1 63.3
Med .
JR £T
0.0 .2807 .15 .00
56.0 .4003 3.36 .24
68.0 .5103 3.81 .27
70.0 .5599 3.52 .25
Appendix Q
Extended DFA for All the MMPI Scales Used with the Low MAC
Scale. High MAC Scale. and Medical Control Groups
Classification Matrix at the Last Step
Group
Percent
Correct
Number of Cases 
Classified
Low MAC High MAC Med ical
Low MAC 72.6 45 11 6
High MAC 81.7 5 49 6
Medical 74.0 9 4 37
Total
X  (4) = 144.5
76.2 
. 2. <
59
.001.
64 49
Classification Function
Variable Low MAC High MAC Medical
1/Hs -.0329 -.0199 .1051
4/Pd .5846 .5831 .4592
0/Si .2786 .2067 .3783
Factor R .5120 .4697 .5974
Re 1.0453 .9220 .9939
SOC -.0144 -.0713 -.1477
REL .4314 .5414 .4743
AUT 1.1532 1.2749 1.2119
HEA -.0034 .0550 -.0726
Constant _ 109.5692 -111.8704 -111.9236
Prior 
Prob.
.50
.50
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Appendix Q (continued)
Extended DFA for All the MMPI Scales Used with the Low MAC
Scale, High MAC Scale, and Medical Control Groups
Summary Table
Step Variable F-to- £-to- df Lambda App. _F £
Humber Enter Ronove
1 9/Ma 32.9 2, 169 .7193 32.9 .0001
2 1/Hs 16.7 4, 336 .5997 24.4 .0001
3 4/Pd 18.7 6. 334 .4897 23.8 .0001
4 7/Pt 9.3 8, 332 .4401 21.0 .0001
5 Re 8.3 10. 330 .3998 19.1 .0001
6 REL 9.1 12. 328 .3595 18.2 .0001
7 Factor R 5.7 14. 326 .3357 16.9 .0001
8 SOC 4.4 16, 324 .3182 15.6 .0001
9 AUT 4.2 IS, 322 .3024 14.6 .0001
10 7/Pt 3.5 16, 324 .3156 15.7 .0001
11 9/Ma 2.9 14, 326 .3270 17.4 .0001
12 0/Si 5.3 16, 324 .3068 16.3 .0001
13 HEA 4.8 18, 322 .2895 15.3 .0001
Discriminant Functions
First Second
Eigenvalues 1.1234 .6269
Relative % .6418 .3582
Canonical .7273 .6207
252
Appendix Q (continued)
Extended DFA for All the MMPI Scales Used with the Low MAC
Scale. High MAC Scale. and Medical Control Groups
Coefficients for 
Variable Canonical Variables
First Second
l/]is -.0392 -.0554
2/Pd .0399 .0483
0/Si. -.0624 -.0228
Factor R -.0456 -.0237
Re -.0357 .0460
SOC .0190 .0632
REL .0328 -.0398
AL'T .0326 -.0484
hea .0472 .0140
Constant -.2681 1.0193
Group 
Low MAC 
High MAC 
Medical
Canonical Variables 
At Group Means 
First Second
-.3091
1.3439
-1.2293
1.0196
-.3767
-.8121
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Appendix Q (continued)
Extended DFA for All the MHPI Scales Used with the Low MAC
Scale, High MAC Scale. and Medical Control Groups
Mean Plot 
Coordinates 
Group First Second
Low MAC -.31 1.02
High MAC 1.34 -.38
Medical 1.23 -.81
Classification at Each Step
Step <7 Correctly
Number Variable Classified I 2 z nr
Low High Med.
1 9/Ma 71.0 71.7 2.0 .2807 .44 .01
2 1/Hs 62.9 68.3 56.0 .4003 3.36 .24
3 4/Pd 61.3 65.0 68.0 .5103 3.81 .27
4 7/Pt 58.1 63.3 70.0 .5599 3.52 .25
5 Re 64.5 71.7 74.6 .6002 5.23 .34
6 REL 66.1 80.0 70.0 .6405 5.81 .37
7 Factor R 66.1 81.7 74.0 . 6643 6.26 .39
8 SOC 69.4 80.0 76.0 .6818 6.57 .42
9 AUT 67.7 80.0 70.0 .6976 5.97 .37
10 Del. 7/Pt. 67.7 81.7 70.0 .6844 6.13 .38
11 Del. 9/Ma 69.4 80.0 68.0 .6730 5.97 .37
12 0/Si 67.7 76.7 80.0 .6932 6.42 .41
13 HEA 72.6 81.7 74.0 .7105 6.89 .43
Appendix R
Correlations Between Age and MMPI Scales 
Standard Scales Wiggins Scales
L -.103 SOC -.195*
F -.116 PEP -.070
JC .071 FEM .186*
1/Hs . 104 MOR -.039
2/D .012 REL -.194*
3/Hx .065 AUT -.203*
4/Pd -.159 PSY -.204*
5/Mf -.096 ORG -.033
6/Pa -.164* FAM -.046
7/Pt -.124 110S .028
B/Sc -.140 PHO .189*
9/Ma -.152 HYP .029
O.Si. -.072 HE A .080
Research Scales 
Factor _A -.099 
Factor ]? .078
Eŝ  .059
Re .116
MAC -.035
^Significant at £ < .05.
**Significant at £ < .01.
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Appendix S
Means Ad justed for Age for Alcoholics. Drug Abusers. and
Medical Controls
Scale Alcoh. Drug Medic
Abuse Contr
L 48.6 48.5 52.6
F 66.3 65.8 62.1
K 48.5 50.6 52.7
1/Hs 62.0 63.7 75.5
2/D 72.3 73.8 75.8
3/IIx 61.9 64.4 71.0
4/Pd 75,8 77.7 66.7
5/Mf 63.2 62.0 59.7
6/Pa 62.4 66.8 60.0
7/Pt 68.1 69.4 68.3
8/S£ 70.2 72.7 70.9
9/Ma 67.9 69.4 61.4
0/Si 56.6 54.3 57.6
Research Scales
Fac. A 59.3 58.8 56.0
Fac. R 48.5 47.2 57.5
Es 43.6 42.3 39.8
Re 43.2 43.1 49.5
MAC 72.5 70.5 55.7
j)-F of regres. j> for
Means coef f. covar.
.000 -.10 .04
.142 -.17 .09
.014 .08 .20
.000 .15 .18
.396 .02 .81
.000 .08 .34
.000 -.16 .07
. 103 -.11 .13
.003 -.17 .07
.802 -.20 .08
.605 -.27 .06
.000 -.16 .07
■ 00 .14 .11
.256 -.13 .15
.000 .03 .67
.208 .08 .36
.000 .11 .15
.000 .00 .98
255
256
Appendix (continued)
Means Adjusted for Age with Alcoholics. Drug Abusers. and
Medical Controls
Wiggins Scales
SOC 57.2 53.7 54.0 .088 i • to o .03
PEP 61.8 62.5 58.1 .097 -.16 . 10
FEM 53.7 55.2 55.5 .386 .11 .12
MOR 56.3 55.3 54.3 .535 .17 .04
REL 50.7 52.5 53.1 .225 .01 .84
AUT 59.0 58.5 53.2 .000 -.01 .89
PSY 58.1 60.1 56.4 .230 -.23 .02
ORG 62.1 61.6 67.9 .040 .03 .79
FAM 64.5 65.7 57.0 .001 -.26 .02
HOS 54.2 53.4 48.5 .001 -.11 .13
PIIO 56.6 58.7 58.8 .407 -.03 .73
HYP 56.8 56.9 52.2 .006 -.09 .20
HEA 58.3 59.1 60.6 .488 -.07 .41
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Figure 5: Low MAC scale, High MAC scale, and medical 
control groups on Eysenck's three- 
dimensional model.
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Two-wav Model
Figure 4
of Neurotic-Psychopathic Continuum
High Neurotic Low
z'v ----
Low Psychopathic High
Neurotic LM HM Psychopathic
tO/Si tO/Si t 7/Pt* f 9/Ma
t 7/Pt t 7/Pt* ■t 4/Pd* t4/Pd
f 1/Hs -t 4/Pd* t 9/Ma* 4^7/Pt
2/D 'T 1 /IIs* ^  1/Hs* 4/ 1/Hs
13/UjL 1“ 2/D* f 2/D* ^2/D
4-4/Pd t3/Hi* | 3/Hx* ^ 3/Hi
J/9/Ma 4, 9/Ma* 4,0/si* AUT
^Factor R -T Factor R* f AUT* t HYP
t Re f Re* -t HOS*
MMPI variables are listed in hypothesized decreasing order 
of importance for each group.
♦Supported by the current data
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